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SUMMARY SHEET

OPERATION AND MAINTENANCE
POOLS 24, 25 and 26

MISSISSIPPI AND ILLINOIS RIVERS

( ) Draft (X) Final Environmental Statement

Responsible Office: U. S. Army Engineer District, 210 North 12th Street.
St. Louis, Missouri 63101 Phone: (314) 268-2822

1. Name of Action: (X) Administrative ( ) Legislative

2. Description of the Action: The 9-foot channel project on the Mississippi
River from the mouth of the Missouri River upstream to Minneapolis was first
authorized in 1930 and provided for a navigation channel having a 9-foot
minimum depth and a minimum width of 300 feet. Locks and dams at Alton,
Illinois, Winfield and Clarksville, Missouri are the primary means of pro-
vi.ding the minimum depth within the St. Louis District. Maintenance
dredging, dikes, and bankline revetments help maintain the 9-foot channel.

3.a. Environmental Impacts: The operation and maintenance of the 9-foot
channel project involves pool regulation, dredging and placement of dredge
material, and maintenance of dikes and revetments.

The direct impacts associated with pool regulation are as follows:
stability of water levels; reduced current velocity causing changes in
aggradation and degradation patterns in the pooled reach; loss of sediment
load causing water in pooled reach to be clearer than in an uncontrolled
condition and increased light penetration causes a general increase in
primary productivity (yield) in the pools; loss of terrestrial habitat
through permanent tnrndation but a gain in marshland development due to
the stability of the pools.

Dredging and dredge material placement results in increased turbidity
in the vicinity of the activity. This turbidity may also alter water
quality through the resuspension of nutrients, metals and other materials
and chemical constituents that may be contained in the sediments. The
effect of the resuspension of these materials are expected to be minimal
because of the relatively unpolluted nature of the sediment. Placement of
dredge material results in destruction of benthic organisms and when on
land, smothering of plants and animals and displacement of some animals.

Dikes and revetments have a significant effect on the geomorphic
and hydraulic characteristics of the river and prevent "natural" lateral
movements from occurring.and have a detrimental effect on terrestrial
organisms.

b. Adverse Environmental Impacts: The stable pools and the dam
structures result in the loss of some aquatic river species and a loss
of terrestrial habitat. Dredging and dredge material placement cause
the resuspension of contaminants that may be contained in the sediment;
also, a loss of benthic organisms and, when on land, smothering of plants
and animals. The dikes and revetments affect the geomorphology of the
river and prevent "natural" changes from occurring and have a detrimental
effect on terrestrial organisms.



4. Alternatives: The following alternatives are addressed: no
action, cease all operation and maintenance, and modify pool
operation. Also, alternative methods of dredge material placement
are discussed:

a. Open water placement, selective placement.

b. Thalweg placement

c. Recreational potential.

d. Stockpiling dredge material.

e. Overbank placement.

f. Riverbasin sediment control.

g. Removal from the flood plain.

5. Comnents Received:

Environmental Protection Agency
Advisory Council on Historic Preservation
U.S. Forest Service
U.S. Soil Conservation Service
U.S. Department of Housing and Urban Development
U.S. Department of the Interior
U.S. Department of Transportation
U.S. Federal Power Commission
U.S. Department of Health, Education, and Welfare
Illinois Archaeological Survey
Illinois Department of Conservation
Illinois State Geological Survey
Missouri State Office of Administration (State Clearing House)

Missouri Department of Conservation
Missouri Department of Natural Resources

Southern Illinois University-Carbondale, Illinois, Cooperative
Wildlife Research Laboratory
University of Missouri - Columbia, Missouri Archaeological
Survey
City of St. Louis, Water Division
Union Electric Company
The Ohic River Company
Wisconsin Barge Line
American Fishery Society, Missouri Chapter
Migratory Waterfowl Hunters, Inc.
Sierra Club, Piasa Palisades Group
Waterways Journal
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PREFACE

The environmental impact statement on the Upper Mississippi and
Lower Illinois Rivers (Operation and Maintenance) has been prepared in
accordance with Section 102 of the National Environmental Policy Act
of 1969 and the existing regulations and guidelines of the Corps of
Engineers and the Council on Environmental Quality.

A large portion of the information presented in this document

is based on studies specifically conducted for the St. Louis District
(SLD) Corps of Engineers by the Office for Environmental Studies,
U. S. Army Engineer Waterways Experiment Station (WES) Vicksburg,
Mississippi.

WES and SLD formed an interdisciplinary study team of inves-
tigators from the Office of Environmental Studies (WES); Department of
Earth Sciences and Planning, Southern Illinois University - Edwardsville;
Engiaeering Research Center, Colorado State University; Cooperative
Wildlife Research Laboratoryu Southern Illinois University - Carbondale;
Illinois Natural History Survey; Missouri Botanical Gardens; staff of
the SLD. Members of the team examined specific aspects of the
study area within their respective areas of expertise and WES was
responsible for organizing meetings and general flow of information
between units of the team f*- the interdisciplinary effort.

The following documents provided the baseline data:

Waterways E.-periment Station, Contract Report Y-75-1, "Environmental
Inventory and Assessment of Navigation Pools 24, 25 and
26, Upper Mississippi and Lower Illinois Rivers, a Vegetational
Study", by Missouri Botanical Garden, April, 1975.

Waterways Experiment Station, Contract Report Y-75-2, "Environmental
Inventory and Assessment of Navigation Pools 24, 25 and 26,
Upper Mississippi and Lower Illinois Rivers, Floodplain
Animals and their Habitats", by Cooperative Wildlife Research
Laboratory, S.I.J.-Carbondale, April, 1975.

Waterways Experiment Station Contract Report Y-75-3, "Environmental
Inventory and Assessment of Navigation Pools 24, 25 and 26,
Upper Mississippi and Lower Illinois Rivers, A Geomorphic
Study", by Colorado State University, July 1975.

As of June 1, 1975 the following WES reports are in draft form.

"An Environmental Inventory and Assessment of Navigation Pools 24, 25
and 26, Upper Mi3sissippi and Lower Illinois Rivers:
A. "An Aquati: Analysis" - WES
B. "An Electrofishing survey of the Illinois River" - Illinois

Natural History Sujrvey
C. "A Summary Report" - W4ES

Other studies spocnsored by the St. Louis District which
provided additional data are as follows:



Loadhold, Boyd, 1975. Statistical computer analysis of aquatic data
from prior studies of Pools 24, 25, 26 and Mississippi
River from St. Louis, Missouri to Cairo, Illinois. Medical
University of South Carolina. Charleston, South Carolina.

Waterways Experiment Station, Contract Report Y-74-1, "Evaluation of
Three Si <e Chaznnels and the Main Channel Border of the
Middle MississiDpi River as Fish Habitat,' by Missouri
Cepartment of Conservation. March, 1974.

Waterways Experiment Station, Contract Report Y-74-2, "Geomorphology
of the Middle Mississippi River" by Colorado State University.
July, 1974.

Waterways Experiment Station, Contract Report Y-74-3, "A Survey of the
Fauna and Flnra Occurring in the Mississippi River Floodplain
Between S.. Louis, Missouri, and Cairo, Illinois," by Southern
Illincis University at Carbondale. August, 1974.

Waterways Experimenit Station, Contract Report Y-74-4, "Study of importance
of Backwater Chutes to a Riverine Fishe," by Southern Illinois
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PART I



1. PROJECT DESCRIPTION

1.1 LOCATION

The 9-foot channel project on the Mississippi River
from the mouth of the Missouri River upstream to Minneapolis,
Minnesota, was authorized in 1930 and provided for a navigation

channel having a 9-fooc minimum depth and minimum width of
300 feet. Under this auchority the navigation channel is prin-
cipally pro xided by a series of low head dams with locks, and
is supplemented by maintenance dredging in the channel, and
by dikes and bankline revetments. Locks and dams at Alton,
Lllinois, Winfield and Ciarksville, Missouri, (Pools No. 26,
25, and 24) create pooled conditions on 98.3 miles of the
Mississippi River within the St. Louis District (Figure il)
from Alton, illinois, upstream to near Saverton, Missouri.
In addition, the Locks and Dam at Alton, Illinois, create a
pouled condition on the lower 80 miles of the Illinois River.

1.2 PRE-LOCK AND DAM NAVIGATION HISTORY

In its natural state, before man effected changes to
the Mississippi River between Alton, Illinois, and Saverton,
Missouri, the river was wide and generally shallow. Islands
divided the river in numerous localities and emergent sandbars
created a further division of the channel during periods of
low flow. An example of the difficulty of navigation during
this era can be attested :o hy Pilot J. H. Baldwin, who stated
that after the river had fallen to bankfull stage after the
flood of 1844, he found it difficult to chart a navigable
channel.

To compound the problem of numerous shoals and 6 tor-
turous navigation channel, the wooden-hull boats were often
damaged by submerged, fallen trees (snags) lying just below the
water surface and having one end partially embedded in the
river bottom. Such trees fell from the caving, non-protected
banklines eroded by the natural meandering processes of the
river.

The earliest Federal involvement which authorized actual
expenditures for the improvement of navigation on the
Mississippi River began with a Congressional act on 29 May 1824,
which appr3priattd $75,000 for the removal of snags and sand-
bars, and to close off slough and backwater areas, i.e., side
channels behind islands, to confine flows to the main channel.

1.2.1 FOUR An OM-HALF FOOT CHANNEL PROJECT

Such periodic remedial work was undertaken until 1878
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when a 4 1/2-foot channel was authorized for the upper
Mississippi River. This systematic work consisted of the con-
struction of willow-rock dikes (also called groins, wing dams,
jetties, etc.), bankline revetments, chute closures (closing
dams), and the dredging of troublesome channel crossings.

The dikes were made of wood and stone and their purpose
was to confine the flows to the main channel and increase stream
velocities within the contracted reach, thereby increasing

the stream's sediment transport capacity, thus deepening the
navigation channel by the resultant river bed scour. The resul-
tant sandbars between adjacent dikes soon became vegetated,
with subsequent inundations depositing layers of finer-grained
sediments such as silts and clays upon them.

The shoaling patterns between dikes frequently re2ulted
in a side channel behind these newly-formed islands. Such side
channels, including the many naturally-formed side channels,
are reported to be valuable fish and wildlife habitat areas.
In time, the natural processes of the river can result in their
loss via siltation, as sediment-laden waters are brought in from
the main channel. Many islands eventually became part of the
floodplain and were subsequently cultivated.

The construction of chute closures to close off the
natural side channels during periods of low flow were effective
in diverting low flows to the main channel.

To alleviate the increased scouring action on the
opposite bank due to the confinement of flows, the river bank
was usually protected with woven wooden mats placed against

the bank and sunk with stone. Stabilization of the river banks
reduced the amount of lateral channel migration, thus preventing
the formation of new side channels.

1.2.2 SIX-FOOT CHANNEL PROJECT

Work continued on the 4 1/2-foot channel project for
about 30 years since its beginning in 1878 until increasing
demands for a deeper navigation channel brought about the
authorization of the 6-foot channel project in 1907. The same
methods were used to obtain adequate navigation depths as those
for the 4 1/2-foot channel project previously described, with
the exception that the contraction width, i.e., spacing between
dikes, was narroued, and greater depths were dredged.

1.3 NINE-FOOT CHANNEL PROJECT

By 1925, it was determined that it would not be possible

3
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to obtain a 6-foot channel throughout the entire reach of the
river using the existing channel contraction methods. The River
and Harbor Act, dated January 21, 1927, authcrized a study of
the "Mississippi River between the Missouri River and Minneapolis,
with a view to securing channel depths of 9-feet at low water,
with suitable widths." Resulting studies by a special board
of officers between May 29, 1929, and Decembar 1, 1930,
recommended the initial construction of 24 lcks and dams between
Alton, Illinois, and Minneapolis, Minnesota. Congress authorized
the project on 3 Jul, 1930( House Document 290, 71st Congress,
2nd Session) and construction work officially began within the
St. Louis District on 13 January 1934.

1.3.1 NAVICATION POOLS NO. 2., 25, and 26

Locks and Dams No. 24, 25, and 26 at Clarksville,
Missouri , Winfieiha, Missouri, and Alton, Illinois, respectively,
are a Dalu Of the 9-foot navigation project on the upper
Mississippi River between the mouth of the Missouri River and
Minneapolis, Minnesota, which now contain a total of 28 locks
and dams (Figure 1-2). The purpose of the series of dams is to
create semi-slack water pools for navigation during periods of
low and medium fc>,. The purpose of the locks is to pass river
traffic verticaly from one pool level to another. When the
inflow is suffician: to sustain navigation without the dams, the
gates of che dams are lifted out of the water and the river
reverts to nacural scream flow conditions. The dam structures
were constructed as single purpose navigation structures and
thus were designed and built to have little or no control or
effect on flood flows.

1.3.1.1 NAVIGATION POOL 24

Lnitia! -work began on Lock and Dam No. 24 on 20 Jul-
1936 (river mile 273.4 above the mouth of the Ohio River) oa
the Mississippi River at Clarksville, Missouri. Pool 24, which
is created by Lock and Dam No. 24, extends northward for 27.8
miles up to Lock and Dam No. 22, near'Saverton, Missouri (Figure
1-3) and has a water surface area of approximately 13,000 acres.

The dam consists of 15 movable tainter gates each 80
feet in length and 25 feet high. The control structure has a
total length of 1,340 feet. A 2,820.4 foot earth dike with an
elevation of 449.0 feet m.s.l. comprises the remaining portion of
the dam. Normal pool elevation ranges from 445.5 to 449 feet
m.s.l., and the lower gate sills are at elevation 424.0 feet
m.s.l. Dam 24 is not intended to act as a flood control structure
and the gates .n i bc lifted out of the water during times of
high Water.

rhe maian l ck is 600 feet long by 110 feet wide, and
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provision was made for a 360-by 110-foot auxiliary lock in the
future if deemed necessary. The lock and dam was placed into
operation on 12 March 1940 and full (normal) pool was first
reached on 14 May 1940. Cost of the project was $6,817,900.

The drainage area of Pool 24 is approximately 140,000
square miles, including about 3,000 square miles of tributary
and adjacent hillslope drainage downstream of Lock and Dam No.
22. The principal tributary stream within Pool 24 is the Salt
River, which empties into the Mississippi River upstream of
Louisiana, Missouri, and has a drainage area of approximately
3,000 square miles at its mouth. The discharge at Lock and
Dam No. 24 has varied from an estimated maximum of 440,000
c.f.s. in 1851 to a minimum of 6,000 c.f.s. in 1933. The
average width of the river in Poll 24 between high banks is
1,900 feet between Lock and Dam No. 22 and river mile 287,
and an average width of 2,300 feet between mile 287 and Lock
and Dam No. 24.

Approximately 10,454 acres of land in PQol 24 are
owned or controlled by the Government with fee title and
flowage easement lands amounting to 9,121 and 1,333 acres,
respectively. It is estimated that approximately 4,500 acres
of the 9,121 acres of Government fee ownership lands, lie above
the established pool elevation of 449.0 feet m.s.l. Of this
total fee ownership, approximately 8,151 acres are jointly
administered, under the provisions of the General Plan and Co-
operative Agreement, by the United States Fish and Wildlife
Service and the conservation departments of the states of
Illinois and Missouri.

There are 42 miles of Government-owned river shoreline
not including shorelines of river islands, sloughs or connecting
lakes. A substantial acreage of wildlife habitat, scenic bluffs,
and river islands furnish a diversity of recreational opportuni-
ties. There are five improved public access points located along
the shoreline. Three parks and recreation leases have been
granted to the State of Illinois. The largest of these areas
is located at Pike Station which is dredged at this location and
the dredge material was deposited and leveled to form a location
for a marina development. This public use area is operated by
the State of Illinois through a concessionaire. In 1972, the
reported total visitor-day attendance on this pool was 406,800,
and the peak-day attendance was estimated to be 10,000 users.

1.3.1.2 NAVIGATION POOL 25

Initial work began on Lock and Dam No. 25 on 12 November
1935 (Mississippi River mile 241.4) near Winfield, Missouri.
Pool 25, which is created by Lock and Dam No. 25, extends northward
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for 32 miles to Lock and Dam No. 24 at Clarksville, Missouri
(Figure 1-4), and has a water surface area of approxiataty
19,000 acres.

The dam consists of 14 movable tainter gates (each
60 feet long by 25 feet high) and three roller gates (each
100 feet long by 25 feet high). The total length of the control
structure is 1,296 feet. A 2,566-foot long earth dike with an elevation
of 434.5 feet m.s.l. comprises the remaining portign f the dam.
Normal pool elevation is a minimum of 429.7 to a maximum of 434 feet
m.s.l., and the lower gate sills are at an elevation of 409.0 feet m.s.l.

The main lock is 600 feet long by 110 feet wide, and
provision was made for a 360-bylO-foot auxiliary lock in the
future, if deemed necessary. Lock and Dam No. 25 was placed
into operation on 18 May 1939 and full (normal) poel was first
reached on 11 July 1939. Cost of the project was 8,g87,600.

The drainage area of Pool 25 is approximale 142,000
square miles including about 1,000 square miles of tributary
and adjacent hillslope drainage. The principal tributary
stream within Pool 25 is the Sny, which empties into the Missis-
sippi River at river mile 260.9, and has a drainag area in
Illinois of approximately 750 square miles at its mouth. The
average width of the river between banks in fool 25 is about
1,800 feet with about 1,300 feet in the reach betwee Lock and
Dam No. 24 and mile 254, and 2,500 feet from mile 254 downstream
to Lock and Dam 25.

Approximately 11,039 acres of land in Pool 25 are owned
or controlled by the Government with fee title and flowage ease-
ment lands amounting to 10,092 and 947 acres, respectively.
It is estimated that approximately 5,100 acres of the 10,092 acres
of Government fee ownership lands, lie above the established
pool elevation of 434 feet m.s.l. Of this total fee owner-
ship, approximately 8,515 acres are jointly administered under
the provisions of the General Plan and Cooperative Agreement,
by the United States Fish and Wildlife Service and the conser-
vation departments of the states of Illinois and Missouri.

Much of the Government-owned land furnishes suitable
habitat for wildlife and is suited to a -vriety of recreational
uses. The Corps of Engineers has leased seven recreation ser-
vice concessions to private operators on this pool. In addition,
there are four park and recreation leases - Titus Hollow
and Red's Landing in Itinois, and Norton Woods and American Legion
in Missouri. During 1972, the reported total visitor-day atten-
dance on this pool was 867,850 and the peak-day attendance was
estimated to be 18,000 users.
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1.3.1.3 Navigation Pool 26

Initial work began on Locks and Dam No. 26 on 13 January
1934 at Mississippi River mile 202.9 at Alton, Illinois. Pool
26, which is created by Locks and Dam No. 26, extends northward
for 38.5 miles up the Mississippi River, and for 80 miles up
the Illinois River (Figures 1-5 and 1-6). The total water
surface area is approximately 40,000 acres.

The dam consists of 30 movable tainter gates (each 40
feet long by 30 feet high) and three roller gates (each 80 feet
long by 25 feet high), thus giving the control structure a total
length of 1,725 feet. The normal regulated pool elevation
ranges from 414 to 419 feet m.s.l., and the lower gate sills
are at elevation 389.0 feet m.s.l.

The main lock is 600 feet long by 110 feet wide and the
auxiliary lock is 360 feet long by 110 feet wide. Locks and Dam
No 26 were placed into operation on 1 May 1938 and normal
(maximum regulated) pool was first reached on 8 August 1938.
Cost of the project was $13,119,500.

The drainage area of Pool 26 is approximately 171,600
square miles, including about 29,000 square miles for the Illinois
River which enters the Mississippi River at Grafton, Illinois.
A secondary tributary of the Mississippi River in Pool 26 is the
Cuivre River which empties into the Mississippi River at mile
236.8 and has a drainage area in Missouri of approtimately 1,230
square miles. Macoupin Creek, with a drainage area of approximately
970 square miles, enters the Illinois River at river mile 23,
and is the principal tributary of the Illinois River in Pool 26.
The discharge at the Locks and Dam No. 26 site has varied from
a maximum of 573,000 c.f.s. in 1858 (prior to Locks and Dam No. 26
construction), to a minimum recorded discharge of 7,960 c.f.s.
in 1948. The average width of the Mississippi River in Pool 26
is 1,900 feet between Lock and Dam No. 25 and mile 222, and
2,700 feet between mile 222 and Locks and Dam No. 26. The average
width of the Illinois River in Pool 26 is approximately 1,100
feet.

Approximately 26,558 acres of land in Pool 26 are owned
or controlled by the Government, with fee title and flowage
easement lands amounting to 22,238 and 4,320 acres, respectively.
It is estimated that approximately 11,100 acres of the 22,238
acres of Government fee ownership lands, lie above the established
pool elevation of 419.0 m.s.l. Of this total fee ownership,
approximately 19,144 acres are jointly administered, under the
provisions of the General Plan and Cooperative Agreement, by
the United States Fish and Wildlife Service and the conservation
departments of the states of Illinois and Missouri.

10
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As in the other pools, there is a substantial amount
of Government-owned land which is suited for wildlife habitat.
and recreational use. The Corps of Engineers has leased eight
recreation service concessions to private operators on this pool.
There are numerous private marinas as well as eleven park
and recreation leases; ten in Illinois and one in Missouri.
The Corps of Engineers also has three major public access areas
programmed on this pool. One is currently in operation at the
Missouri abutment of Locks and Dam 26, at West Alton, Missouri.
A second area is located at Michael's Landing above Hardin,
Illinois, on the Illinois River. During 1972 the total reported
visitor-day attendance on this pool was 2,718,900 and the
peak-day attendance was estimated to be 60,000 users.

1.3.2 POOL REGULATION - DAMS 24, 25, AND 26

Each dam is operated to fit the river flow conditions
that exist. In the normal operation, all gates are partially
open with water flowing beneath. As the flow increases or decreases,
the gate openings are increased or decreased accordingly. Each
pool has a control point, or gauge, about halfway between the
lock and dam structures with an established maximum regulated
and minimum elevation, or stage, of water level. In order to
maintain a 9-foot minimum depth throughout the pool, the water
is not allowed to fall below the minimum elevation at the control
point, During normal pool stages, the water level behind the
dam is nearly level (Figure 1-7a).

As the discharge increases, the water surface in the
upstream portion of the pool rises and the gates of the upstream
dam are completely open (Figure l-7b). The gates of the dam downstream
are opened further to pass the increased flow and keep the elevation
at the control point within its established limits. By this
means, inundation of the lands along the river is held within
designated areas. As the gates are opened, the water surface
elevation upstream from the dam lowers (drawdown) and the water
surface throughout the pool attains a slope (above normal
upstream - below normal downstream). At that time, the water
surface elevation upstream of the control point is higher than
normal and that downstream is lower than normal to accommodate
the oncoming high water, and the water surface at the control
point remains practically unchanged.

During high water periods, the dams have no control
over flooding and open river conditions prevail. At such times,
when the stage at the control point is higher than desired, the
gates are lifted entirely out of the water and the stages reached
are the same as they would have been had the dams not been in
existence (Figure 1-7c).

After the high water passes and the flow decreases, it
is necessary to reverse the procedure in order to restore the
water surface at the control point to its established level.

13
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That is, the water surface in the upper part of the pool may drop
to a point where 9-foot minimum navigation channel depths are
threatened. The gates of the downstream dam are then partially
closed by placing them in the water and adjusting the openings
to maintain the established stage at the control point. In
this way, the water level upstream at the dam is slowly raised
until the pool reaches its normal level throughout its length
(Figure l-7d).

The St. Louis District maintains contact with other
Corps of Engineer Districts upriver so as to properly regulate
flows through the dams. For example, if the area under the juris-
diction of the Rock Island, Illinois District has a heavy rain-
fall, the St. Louis District is informed so that the gate openings
may be increased to pass the flow as it arrives downstream at
each dam. The operation of Locks and Dam 26 is governed not only
by the releases from the upper Mississippi River dams, but also
by the inflow from the Illinois River as well as backwater effects
from the Missouri River.

1.3.3 REGULATING WORKS - DIKES. BANKLINE REVETMENTS. AND CHUTE CLOSURE

Prior to the construction of Locks and Dams 24, 25, and
26, the portion of the Mississippi River between miles 195.0
and 300.0 which form a part of the waterways under the juris-
diction of the St. Louis District were maintained by regulating
works, i.e., dikes and revetments and dredging.

The reach of river from approximate river miles 273
to 300 now controlled by Lock and Dam 24 contains approximately
120,000 lineal feet of revetment and 60 dikes which were designed
to maintain the navigation channel under open river conditions
prior to the time Lock and Dam 24 was placed in operation.
From the time Lock and Dam 24 was placed in operation in 1940
up tkrough 1969 no repairs were made to the existing regulating
works in Pool 24. From 1969 to the present time eight (8) out
of 60 dikes contained in Pool 24 have been repaired and 99,780
lineal feet of revetment have been repaired.

The reach of river, Mississippi River miles 241 to 273
now controlled by Lock and Dam 25 contains approximately 140,000
lineal feet of revetment and approximately 90 dikes which main-
tained the navigation channel under open river conditions prior
to the time Lock and Dam 25 was placed into operation. Between
1939 and 1969 no repairs were made to regulating structures
in Pool 25. Between 1969 and the present time 106,984 lineal
feet of revetment repairs have been made and 3 dikes out of the
90 contained in Pool 25 have been repaired.

The reach of river, Mississippi River miles 202 to 241
now controlled by Locks and Dam 26 contains approximately 90,000
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lineal feet of revetment and 110 dikes which maintained the navi-
gation channel prior to the time Locks and Dam 26 were placed into
operation. Between 1938 and 1969 some minor revetment repairs
were made in Pool 26. Between 1969 and the present time 65,908
lineal feet of revetment have been repaired and no repair work
has been performed on over 100 dikes contained in Pool 26.

As can be seen from the foregoing discussion the
major effort under the maintenance program for regulating
works has been confined to the repair of existing revetment
works contained in Pools 24, 25, and 26. All of the revetment repairs
have been made upstream of the Illinois River which enter the Missis-
sippi River at approximate mile 218. During the winter season the
Mississippi River above mile 218 is generally frozen over with ice.

From the times Locks and Dams 24, 25, and 26 were
placed in operation to 1968, heavy icepacks severely damaged
existing revetment vorks and in many instances these structures
were completely destroyed. Field investigations made in 1968
increased dredging requirements due to increased erosion in the
navigation pools at those localities where revetments had
been damaged or completely destroyed. Numerous trees were being
washed into the river, which contributed to a maintenance prob-
lem at the locks and dams because heavy drift was interfering
with the operation of the locks. The inspection also indicated
that the alinement of the navigation channel could be adversely
affected unless immediate action was taken to repair the damaged
revetment works.

Under normal circumstances a great deal of bank grading
work and timber clearing is required to affect revetment repair.
During the joint review process for proposed repair work in
the navigation pools conservation agencies expressed their con-
cern over the destruction of many trees which would have to be
cut down to make the necessary revetment repairs, and they were
also concerned about the disposal of bank grading material.
In order to dispose of bank grading material about the high
bank, it would first be necessary to clear a large amount for
disposal site and conservationists were opposed to that alter-
native. They were also opposed to the alternative of casting
bank grading material into the river. Accordingly, a compromise
solution was reached wherein timber clearing would be kept
to an absolute minimum, which required that the contractor cast
revetment stone on a damaged reveted area through standing
timber. In order to overcome the bank grading problem the
St. Louis District agreed to construct a number of rock fills
to reconstruct revetment which had been completely destroyed
in an effort to keep bank grading requirements to an absolute
minimum.

It was found that casting stone between standing timber
initially caused what appeared to be serious damages to existing

16



trees along the reveted bankline. After a few years, however,
it was noted that very few of these trees were permanently
damaged and in many instances it was difficult for the untrained
eye to ascertain that the trees had been damaged at all during
the construction period. Insofar as the rock fills are concerned,
these structures have virtually eliminated the need for bank
grading in the navigation pools and these structures have proven
themselves to be very satisfactory in maintaining the aline-
ment of the navigation channel and possess a high resistance
to preclude further damages from current attack during open
river conditions and are also resistant to the attack of heavy
ice flows during the winter season.

One L-head dike has been constructed immediately up-
stream of Lock and Dam 25 to improve an outdraft problem
in the navigation channel. One spur has been constructed im-
mediately upstream of Lock and Dam 24 to improve an outdraft
problem in the navigation channel at that location. Four dikes
have been repaired in the vicinity of river mile 298 to ascertain
whether or rot contraction could be utilized in the navigation
pools to reduce dredging requirements at a troublesome channel
crossing. Although these dikes have proven that it is possible
to reduce dredging requirements, similar dike repair work has
not been performed at other localities in an effort to co-
operate with concerned conservation agencies pending completion
of this environmental statement.

1.3.4 MAINTENANCE DREDGING

Dredging is used to maintain adequate navigation depths
within Pools 24, 25, and 26. The purpose of a dredge is to
remove the sand and silt-size material from the bottom of the
navigation channel and deposit it outside of the navigation channel.
The St. Louis District presently uses two types of dredges to main-
tain the navigation channel from Hannibal to St. Louis, Missouri on
the Mississippi River and from La Grange to Grafton, Illinois on the
Illinois River. They are a dustpan and cutterhead dredge.

The dredge Kennedy is a dustpan-type dredge (Figure
1-8), which has a 28-foot wide head Which moves upstream in a
straight line and loosens the sediments in the river bottom
with the aid of high-pressure water jets. Immediately behind
the water jets, suction intakes are provided which pull in the
loosened material and discharges the sediments (dredge material)
via a 24-inch diameter floating pipe, generally 850 feet long,
outside of the navigation channel boundaries. A series of 28-foot
wide parallel cuts are made until the desired clearance is
achieved.

The dredge Ste. Genevieve is a cutterhead-type dredge
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(Figure 1-9) which consists of a series of revolving circular
blades which can cut through coarser and/or more cohesive materials.
A suction intake is positioned within the blade assembly which
collects the loosened sediments and discharges the material,
via a floating pipe up to 3,000 feet in length, outside of the
navigation channel. The dredge can make a sweeping motion as
it moves upstream, thus being able to make a 300-foot wide cut
in a single pass.

Dredging in Pools 24, 25, and 26 in the upper Mississippi
River is usually performed with the dredge Kennedy since the
bed material is primarily sand sized material. Conversely, dred-
ging on the lower 80 miles of the Illinois River has been per-
formed in the past with the dredge Ste. Genevieve since the
bed material contains an appreciable amount of gravel and fre-
quent deposits of cohesive silt and clay-size material, which
require more physical force to dislodge. Recently, dredging
on -'e Illinois River has been offered for outside contract.

Although Dams 24, 25, and 26 create pooled semi-slack-
water conditions on the upper Mississippi and Illinois Rivers,
the basic characteristics of alluvial streams are still present.
The streams consist of an alternating series of deep pools and
shallow crossings in which the thalweg (main currents) crosses
from one side of the river to the other. The dredging localities
are usually at the crossings where the sediment transport
capacity of the stream is reduced.

To maintain a minimum 9-foot navigation channel,
dredge cuts are usually made to a depth of 9-feet below the mini-
mum pool elevation. A two foot over-depth cut is made to provide
for any subsequent siltation; thus, reducing the necessity
to make frequent, repetitive cuts in the same locality.

Channel maintenance dredging is currently accomplished
on an emergency basis. Many of the dredge cut sites are inves-
tigated and surveyed for dredging after the site has been iden-
tified by a user of the river (commercial tow boats). When a
tow boat. bumps.(hits a high spot in the river bed) the exact
location of the bump is reported to the nearest lockmaster and
the information is then reported to the Channel Maintenance
Section which in turn dispatches the patrolboat Pathfinder
to the location for a sounding survey map after which the site
is scheduled for dredging.

Annual maintenance dredging in the Mississippi and
I.linois Rivers, for the years of record 1965 through 1974, has
resulted in the movement of an average of 1.3 million cubic yards
and 0.5 million cubic yards of material. Of the total channel length
dredged for the 105 miles of the Mississippi and the lower 80 miles
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of the Illinois River, an annual average of 6.1% (or 6.4 miles)
and 2.9% (or 2.3 miles) of the total channel length was dredged in
the Mississippi and Illinois Rivers, respectively. Plates 9A-D,
Dredging from 1969 through 1974, indicate dredging location and
respective dredge material placement areas.

Future dredging requirements for the Mississippi River,
on a 5-year projected basis, indicates approximately 27 locations
will need to be dredged at least twice during this time period. Also,
the 5-year projected dredging requirements for the Illinois River
indicates approximately 12 locations will need to be dredged at
least once during this time period. The selection of these locations
are based on the previous need to dredge the navigation channel at
troublesome crossings. Most projected locations coincide with previous
dredge cuts and may be identified as critical reaches because of
repetitive dredging activities. Plates 12A-P graphically illustrate
the locations of future projected dredging activities on the Mississippi
River.

Material from the dredging operations within Pools 24,
25, and 26 on the upper Mississippi River is usually deposited within
the river along or near the riverbank, or adjacent to the main
navigation channel. Dredge material from Pool 26 on the lower portions
of the Illinois River is usually deposited upon the floodplain
adjacent to the river during high stages. Coordination is maintained
with the proper state and federal agencies regarding the placement
of this dredge material. It is felt that the subject of dredge
material placement is major issue in this environmental statement
and will bb addressed further in subsequent sections.

1.4 ECONOMIC SUMMARY

Operation and maintenance charges in Pools 24, 25, and 26
have averaged $4,577,000 annually during the period FY 70 through 74.
These charges include operation of the locks and appurtenances plus
dikes, revetment, dredging and dredge material handling, when required,
to maintain authorized nine-foot navigation depth. Appendix A segre-
gates the above total by activity.

1.5 RELATED STUDIES

1.5.1 LOCKS AND DAM NUMBER 26 (REPLACEMENT)

The existing Locks and Dam No. 26 were placed in opera-
tion in May 1938. Tonnage passing through the locks has increased
from 1.4 million tons during the first year of operation, to 54 million
tons in 1972. and 52.9 million tons in 1974.
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The St. Louis District submitted a report in 1968, recom-
mending that the existing structure be replaced with a new facility
at a location about two miles downstream. The new facility would
consist of two 110-by 1200-foot separated locks, a gated spillway,
and an overflow dike on the Missouri side. This report was approved
by the Secretary of the Army in 1969.

The replacement project is considered essential due to the
inadequate locking capacity and difficulties in maintaining the
existing structure. Locks and Dam No. 26 is a vital link in the
inland waterway system, carrying year-round waterborne commerce to
and from Lower, Middle, and Upper Mississippi River, Ohio, and Illinois
Waterway. The existing locks reached their annual practical capacity
of 46 million tons of waterborne commerce during 1970. Tows have
been experiencing delay times of an average of over five hours on
locking through Locks No. 26.

In addition to the inadequate locking capacity, maintenance
costs have been excessive over the past few years due to structure
movements. In 1970 and 1971, approximately $1,000,000 was spent in
emergency rehabilitation to i nsure the structural integrity of the
lock structure.
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Preconstruction planning funds for the project were released
in June 1970. Initiation of construction on this project was approved
in the Fiscal Year 1974 Appropriations Bill signed by the President on
16 August 1973. Bids on the first item of construction, the first
stage cofferdam, were to be opened on 7 August 1974. However, lawsuits
were filed in the U.S. District Court for the District of Columbia on
6 August 1974 by the Izaak Walton League of America, the Sierra Club,
and 21 railroads to halt the construction of the replacement project.
Following a hearing, the court issued a preliminary injunction on
5 September 1974 preventing any action in furtherance of the project,
pending a trial on the merits. It was the written opinion of the
court that the "project will be delayed only until the defendants obtain
the consent of Congress and cure the defects in the EIS."

A trial was set for 3 March 1975, but has been indefinitely
deferred based on letters sent by the Secretary of the Army to the
Chairmen of the House and Senate Appropriations and Public works
Committees of the Congress, asking for "a reaffirmation or clarifica-
tion of the authority of the Secretary of the Army prior to proceeding
with construction of Locks and Dam 26."

A supplement to the final Environmental Statement is now
being prepared in connection with Locks and Dam No. 26 (replacement).
An updated economic analysis on the project has been prepared, and a
revised report will be submitted along with the Environmental Supplement.

1.5.2 TWELVE-FOOT CHANNEL STUDY

There is an authorized Corps of Engineers study of the
feasibility of providing a 12-foot navigation channel on the Mississippi
River from the mouth of the Ohio River to Minneapolis, Minnesota, and
on the Illinois River from its mouth to the Great Lakes. The Phase I
Report on this study indicated that it is not economically feasible
to achieve a 12-foot project on the Mississippi River upstream of the
Illinois River at this time, but that continued study from the Ohio
River to the Illinois River and thence to Chicago is justified.
This study was placed in an inactive status and its investigations
brought to a halt during the spring of 1975. Although it remains an
authorized study, at the present time, no funds are available, and no
work is being done on this feasibility study.

1.5.3 MISSISSIPPI RIVER - YEAR ROUND NAVIGATION STUDY

There is an authorized Corps of Engineers study of year round
navigation on the Upper Mississippi River. The Phase I Report on this
study concluded that the proposals considered for extending the navi-
gation season in the Upper Mississippi River, including that portion
of the River covered by this environmental statement, would require
more feasibility studies before any recommendations could be made.
This study remains authorized although as of 24 November 1975 it is
not being funded and no work is being done on it.

1.6 PLANS OF OTHER FEDERAL, STATE, AND LOCAL AGENCIES

1.6.1 FEDERAL AGENCY PLANS

1.6.1.1 U. S. Fish and Wildlife Service

The Mark Twain National Wildlife Refuge, operated
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by the U.S. Fish and Wildlife Service, manages six refuge divi-
sions within the project area. The divisions are managed pri-
marily for wildlife habitat enhancement, with other recreational
activities, such as wildlife photography and boating access,
provided. Portions of the management lands are owned and operated
by the U.S. Fish and Wildlife Service, whereas some portions of
the management lands (approximately 6,000 acres) are located on
9-foot channel project lands and managed by the U.S. Fish and
Wildlife Service under a "General Plan and Cooperative Agreement".

1.6.1.2 Upper Mississippi River Comprehensive Basin Study

The Upper Mississippi River Comprehensive Basin Study
applies to the project area mainly with respect to recreation and
wildlife resources. The Basin Study reports that water-based
recreation needs of the counties bordering the Mississippi River
can be met in the river itself. Pool No. 26 is cited as a good
recreation area, but with the drawbacks of limited access, areas
of fast water, and conflict between recreational and commercial
traffic. The Upper Mississippi River has been considered for
a national recreation area, but no authorizing legislation
has resulted from the studies.

1.6.1.3 Upper Mississippi River National Recreation Area Study

In 1971, the U.S. Department of the Interior and U.S.
Army Corps of Engineers jointly prepared the Upper Mississippi National
Recreation Area Study which examined the opportunities and feasibility
for a National Recreation Area extending along the Mississippi River
from St. Louis to the Minneapolis area. The study recommended Federal
purchase of considerable acreage along the river, both in fee and in
scenic easement. Twenty major recreation units along the river were
proposed, often in conjunction with existing state parks or other public
holdings. No authorizing legislation has resulted from this study to
date, nor is there any active support of this project in Congress at
this time.

1.6.2. STATE AGENCY PLANS

1.6.2.1 Illinois Department of Conservation

The Illinois Department of Conservation manages approximately
17,000 acres of 9-foot channel project land along the Illinois and
Mississippi Rivers, under the same "General Plan and Cooperative
Agreement" arrangement as for the U.S. Fish and Wildlife Service. On
most of this land, fishing, hunting, boating, and related activities
are provided. An additional 862 acres owned by the Illinois Department
of Conservation, and Pike County Conservation Area located on the Illinois
River, are managed for upland game.

1.6.2.2 State of Illinois Recreation Plan

The Action Plan for Outdoor Recreation in Illinois
was prepared by the State of Illinois Department of Business

23



and Economic Development and presented to Governor Ogilvie on 24
November 1969. The plan considers the recreational needs and
potentials of Illinois in terms of four major regions. Region IV
covers the southern part of the state, including the cities of
Alton and East St. Louis and includes three major reservoirs and a
national forest. Largely because of these assets and because of the
relatively small population, Region IV appears to have a surplus of
recreational land. However, for the five-year planning period ending
in 1975, the Action Plan recommends acquisition of 65,894 acres and
expenditures of $26,689,000 in federal, state and local funds for
development in Region IV.

In 1974, the State of Illinois Department of Conservation
published Illinois Outdoor Recreation. The document discusses the
state's existing outdoor recreation resources, identifies the con-
cerned federal and state agencies, and sets forth the recreation
goals and objectives which the state will pursue.

1.6.2.3 Missouri Department of Conservation

The approximately 12,000-acre Upper Mississippi River Wild-
life Management Area, located on 9-foot channel project lands along
the Mississippi River, is operated by the Missouri Department of
Conservation in accordance with the "General Plan and Cooperative
Agreement". Hunting, fishing, and other recreational activities
are provided on these lands.

1.6.2.4 State of Missouri Recreation Plan

The State of Missouri Outdoor Recreation Plan of December
1970 showed that throughout the state, there is only a minor pro-
jected need for additional facilities for camping, picnicking,
boating (including water skiing), and sailing. However, there is a
significant demand for fishing and swimming. The St. Louis Metropolitan
Area is shown to need increased fishing, swimming and hiking facilities.
However, this was not substantiated by Harland, Bartholomew, and
Associates, in Locks and Dam No. 26 (Replacement) Design Memorandum
No. 8. Their analysis, using the same data analyzed in the State Plan,
shows that is is not likely that both public and private outdoor
recreation facilities can possibly keep up with the demands of the
people of the metropolitan area for outdoor recreation.

1.6.3 LOCAL AGENCY PLANS

1.6.3.1 St. Charles County

The Land Use and Transportation Plans for St. Charles County
contain a number of pToposals for the eastern end of St. Charles
County in the vicinity of Alton Lake and the replacement locks and
dam facility. Specifically, the Alton Lake shoreline is designated
for recreational residences and recreation-oriented development. In
addition, St. Charles County has recently formed a St. Charles County
Port Authority which is interested in the development of commercial
ports.
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PART 2



2. EXISTING ENVIRONMENTAL SETTING

2.1 PHYS ICAL ELEMENTS

2.1.1 REGIONAL GEOLOGICAL ELEMENTS

2.1.1.1 Physiography

The landforms of the study area may be classified
as to their regional variation, via a vis topography (local
relief, slope) and geology (bedrock materials, structure).
In the National Atlas, 1970 (Hammond, "Classes of Land-Surface
Form") the region is classified as an area of "Irregular
Plains" with a local relief of 300 to 500 feet and from
50 to 80 percent of the surface gently sloping. Also, from
50 to 75 percent of the gentle slope is on the divides between
the stream valleys.

The bluffs along the floodplains are highly variable

as to their local relief and slope. Thts variability is in
direct relationship to the hardness of the bedrock in which
the streams have incised their respective channels. The gen-
tle slope of the upland surface is due to the mantle of un-
consolidated glacial materials (drift, loess) which tends
to subdue the topographic profiles. The large alluvial valleys
of the Mississippi and Illinois Rivers, in contrast, are level
with only minor topographic differences.

Landforms in the U.S. have also been classified into
physiographic regions which have a certain amount of homogeneity
in terms of topography, rock units and structure. The Fenne-
man (1938) classifioation places most of the study area in
the Central Lowland Province, a region which covers much of
the Mid-West (Figure 2-i). The province may be subdivided
into smaller units called sections. The United States Geo-
logical Survey's Physical Divisions Map of the U.S. (1946)
places the unit of the study region east of the Mississippi
River in the Till Plains lection (young till plains; morainic
topography rare; no lakes) and the unit west of the Mississippi
is the Dissected Till Plains Section (submaturely to maturely
dissected till plains).

Several writers (Shepard, 1907. Rubey, 1952. Leighton,
et. al., 1948) have disagreed with the inclusion of most of

the area between the Mississippi and Illinois Rivers in Calhoun and

Pike Counties, Illinois and Lincoln, St. Charles and Pike
Counties, Missouri in the Central Lowland Province (Figure 2-2).
Rubey and Shepard who performed detailed field work in parts
of che study area wrote that the area in question more closely
resembled the Ozark Plateaus Province and Rubey suggested
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that the name Lincoln Hills Section of the Ozark Plateaus
Province be applied to the area. Leighton, Ekblaw and Hor-
berg agreed to this change.

The Lincoln Hills Section is an upland which is de-
veloped along the Lincoln fold, a secondary structure of the
larger Ozark dome to the west. The Mississippi River cuts
through this structure. Most of the section has -ot been
glaciated, in contrast to areas to the east and west. The
northern boundary is arbitrarily chosen as is the eastern and
western border. The contact line is generally drawn along the
line of maximum glaciation in the region. The southern boun-
dary in Calhoun County is along the Cap au Gris faulted flexure.

Leighton, et al., also placed the southern section
of Calhoun County and portions of Jersey, Madison, and St.
Clair counties, Illinois and sections of St. Louis and St. Charles
2ounties, Missouri in the Salem Plateau Section of the Ozark
Plateaus Province. This was done on the basis of topography,bed-
rock and structure.

2.1.1.2 Historical Geology and Stratigraphy

The main events in the geologic history of the study area
which account for the bedrock distribution, structural tea-
tures and the surficial materials of the uplands and alluvial
valleys are summarized as follows: (1) Sedimentary rock units,
some 4,000 to 5,000 feet thick were deposited over Precambrian
extrusive and intrusive igneous rocks by alternate inundation
and regression of semi-tropical or tropical seas. The marine
phases were the most persistent. (2) During the Paleozoic
Era, the ucrea to the east of the Mississippi River began to
subside, creating a spoon shaped depression called the Illinois
Basin. Thus, the roek which comes to the surface at Alton
is several thousand feet under the surface in Central Illinois.
Also during the Paleozoic Era the Ozark Dome began to rise
and the Lincoln Fold and the Cap Au Gris Faulted Flexure were
formed. (3) During the Pleistocene Epoc or Ice Age, about
1,000,000 years ago, great continental ice sheets moved into
the mid-latitudes of the United States and the Mid-vest was
over-run by at least four different glaciers. The glaciers
deposited drift on the uplands and filled the alluvial valleys
with outwash. (5) During the Holocene Stage (recent) the
upland surface has been eroded and modern soils created while
in the alluvial valleys some of the valley fill has been
scoured away and subsequent river changes and flooding has
created the present day floodplain morphology and alluvial
soild.

Figure 2-3 illustrates the age of the surficial bed-
rock of the study area if the overlying mantle of younger Pleis-
tocene and Holocene drift and soils were stripped away. The
exposed bedrock varies in age from Ordovician to Cretaceous.
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Figure 2-4 is a generalized geological column for the upper Missis-
sippi River Basin. Names of geological units are not always the
sm in Missouri and Illinois as mapping was performed by
different agencies at different times. For a more complete
review of the bedrock stratigraphy of Missouri, the reader
should refer to Howe and Koenig, 1961 and for Illinois, Willman,
H.B. et al., 1975.

Within the alluvial valleys, the Pleistocene and Holocene
are the most important segments of geologic time that explain
the present day river morphology (see Figure 2-5). The study
area was invaded by three ice sheets. Little is known about the
extent of the Nebraskan (first) glacial stage in the study area.
The Kansan (second) sheet approached the region from both a north-
easterly and northwesterly direction (Figure 2-6). The north-
western lobe moved as far south as St. Charles County and
blocked the Mississippi River near the present day Lock and
Dam 25 and for a short period of time the ancient Iowa River
(Modirn Mississippi River) was diverted east across Calhoun
County into the ancient Mississippi Channel (Modern Illinois
River) creating the Batchtown Channel. The northeastern lobe
pushed westward almost to the Illinois River.

The Illinoian (third) ice sheet moved into the river
basin again from the northeast and overrode most of the eastern
Kansan lobe and a part of the western lobe (Figure 2-7). The
glacier moved across the Mississippi below the confluence with
the Illinois creating an ice dam and Lake Brussels, the sup-
posed origin of the highest terrace, n the lower Illinois
River (see Willman and Frye, 1970, p. 28 for a discussion of
the age of the Brussels Terrace).

The Wisconsinan (fourth) glaciers did not enter into
the study area but the melting ice contributed silts, sands
and gravels to the two river valleys. Both streams became
overloaded and "silted up" creating a higher floodplain than
today but not as high as the Brussels level. Figure 2-8 ill-
ustrates a cross-section of the lower Illinois valley. As
can be seen the Brussels Terrace (Illinoian) and Deer Plain
Terraces (Wisconsinan) are today elevated above the present
floodplain.

Also, during Wisconsinan and early Holocene time the
river valleys became source areas for loess, a wind blown dust.
Loess consists primarily of silt sized particles and fine sand.
The dominant wind direction during the time of loess accumulation
was from the northwest and west, thus the loess is thickest
near the valley source and thins to the east. Loess is the dom-
inant surficial material on the uplands and is the parent material
for most of the modern soils.

Thus, locally the glaciers had only a minor effect
upon the river valleys, but on a regional scale the effect
was profound. The ice sheets buried some river valleys, caused

3)



A Z Of MA14.ALLS

CANSA

mujsu.0

CHESTUAIM *L"OwR
(MISSOU) CHETES!1II

(ULDIS)I

kuUSISSIPIIINM

(tIDLIS)

UYOVAN (ELL"D S)

CI9~~I!M43 5.Q___ No.0VO"0

PAALEXSL .IDmtS _______

acq~(U~wwJ NLS 'AGEOF FSHES

ii ~~300,0004
- 1 I U UWVUISALI AL~flU IQIJVALVII l0



GLACIAL MATERIALS
OF ILLINOIS

AGE ROC K UNITS

-4 SUeS TAGE FORMATIONS

10 w

z

W E

VALOERAN
060

TWOCREEAN
0 a. 0. 1

z V
4 C

*-o

z €'-

IWOOFORDIAN -)

o0 E E

-- 00

w u 0 0 0

Z ~ FARMDALIAN Robein Silt* Peddicord Formation

KNALTONIAN Roon Silt*

SANGAMONIAN

aE
0E

ALLINIAN

Enion Formation*
NEBRASKAN

- PLIOCENE -PLEISTOCENE Goe rvl II

U.1

Soure: 11. tat Gelogial urve, Crcuar 48, 973

FigRureT2-5
32 nrFrmto



,MeAdOo /

L1140/A

N7

Lac /7 /4

lit,/ /7 7/
7 <-'' 'K

/ / / 7

N7

/ 7/

Des S~o/

XN moss/

KANSAN~~~~ ~ ~ ~ ~ ~ /LCILFO TUPRMISSIP IE A

NAVIGTION POOL 2.5 2 6

~~c~ei ie KANSAN GLACIAL FOTNVGTO OL 42 2

MISSISSIPPI0 AONDALNOSRIVR

Stol in Miles'11c S Lw

Source COU PS O F . oioE 5? LOU's mo

Ground Control USGS Topographic Quadrangles )U#41

Flture 2-6



4on act/

L., kd ,

K ' " ' 7

/ / ' ', 7-

-14/

?4o' SSObah

Lack /

Graf to/

Godfr/

r ,Al

D. , /

/,26
LO~,~,iano

LEGEND

UPPE MISISIP 7'ERBAIILLIOIANGLAIAL RONTNAVGATIN POLS 4,25& 2
MISSIP N LIOSRVR

Scaleen Me% ILINOAN G ACIA

5 -- 0 ----- 5 t BOU DAR
V S NaVmpfQ~f11 SI'II UTkCl

Soure CON p 0 0 MN S, to, SIV/
Growd Cntro US S Toocy phicQuaranqe-.JUNI19/

Figure 2-



o -

00 0 0 0 0

LL 0V

- aP
CI -

(U

CA. 0

00

4)z
CC

UJ ci

0 0

LUU
cc D

00

00

c 0

00

o 0

00
.24.

> UU

C 0

35



some rivers to change channels and created new drainageways.

Figure 2-9 illustrates the major changes in the Missis-
sipi and Illinois drainage systems during the Pleistocene.
During Kansan continental glaciation (Figure 2-9b) which mater-
ially influenced the drainage patterns, the western system
was diverted by the ice to the east to join the eastern system
at Hennepin, Illinois. This large glacial river cur a deeD
bedrock valley, now abandoned, between Fulton and Hennepin, Illinois.
At the same time, the ancestral Ohio River was forced to the south
and the eastern system was greatly reduced in size (Frye
St. al., 1965). The large size of the Illinois River valley
in comparison to its preaent discharge can be attributed to the
large discharges of this period as well as to large flood
events.

Following the Kansan glaciation, the drainage reestablished
a pattern (Figure 2-9c) similar to that of the Aftonian in-
erglacial period (Figure 2-9a) with the ancient Mississippi

River occupying the Illinois Valley and the ancestral Iowa River oc-
cupying the present Mississippi River Valley.

During the Illinoian glaciation (Figure 2-9d) the ice
sheet advanced from the northeast and forced the ancient
Mississippi westward from its channel in the Illinois Valley
to form a temporary channel crossing eastern Iowa. During
this time, a lobe of the ice sheet advanced westward and partly
blocked the Mississippi Valley at St. Louis. This caused
deposition upstream of St. Louis and the formation of an
alluvial deposit (Brussels Terrace) in both the Upper Mississiopi
and Illinois Valley.

Following the retreat of the ice during the Sanga-
onian interglacial period (Figure 2-9e) the Mississippi re-

occupied the Illinois Valley, and the Iowa River again passed
through the present Mississippi Valley.

A late advance of the Wisconsin ice (Figure 2-9f)
forced the Mississippi into its present valley. The Illinois
River, now draining a much reduced area, occupies the valley
formed by the ancient Mississippi. During the retreat of the
ice (Figure 2-9g) major floods moved through the Illinois
Valley as ice dams failed and glacial lakes drained in the
Chicago area. By the end of the Wisconsin glaciation (Figure
2-9h), the existing drainage patterns of the Upper Mississippi
and Illinois Rivers were established.

Even after the retreat of the ice sheet from the study
area, the Mississippi River was strongly influenced by the pre-
mence of the ice sheets to the north. Large quantities of
glacial debris and melt water moved through its channel and
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depoiition occurred in its valley. When the ice front moved
farther north, the reduction in sediment load caused the river
to incise to depths of 50 to 75 feet, and subsequent widening
of the channel and terrace and floodplain development occurred
in postglacial time.

The remnants of the Ice Age are the wide valleys formed
by melt waters of the receding glaciers and partially filled
with glacial outwash sands and gravels. Within the study
reach, the average width of the Upper Mississippi River Valley
floor is 5.6 miles and the slope of the floodplain is ap-
proximately 0.5 ft./mile. In the Lower Illinois, the valley
floor is 4.1 miles wide and slopes approximately 0.25 ft./mile.
The floodplain in the vicinity of the Illinois and Upper Mis-
sissippi confluence is higher than it is imediately upstream
in either valley. Apparently, the Missouri River is respon-
sible for this local increase in floodplain elevation.

2.1.1.3 Structural Geology and Seismic Activity

The broad tectonic framework of the study area includen
the Illinois Basin east of the study area and the Ozark Dome
to the west of the area. The most important minor structures
within the Upper River area are the Lincoln Fold and the Cap
au Gris faulted flexure (Figure 2-10). Examination of satellite
multispectral imagery data (ERTS-1) for northeastern Missouri
shows that the fold swings east towards the Cap Au Gris
structure (Allen, et. al., 1973), but the relationship of the fault
to the Lincoln Fcld is unclear.

The Cap au Gris fault zone crosses the Mississippi
River about one mile south of Cap au Gris, Missouri and the
Illinois River near Meppen, Illinois. The displacement along
this feature is about 1,100 feet and the alluvium in the
Mississippi Valley is only 25 feet thick over the structure.
Rubey (1952, p. 146) concluded that there has been no recent
movement along this fault zone because the Pleistocene terraces
(Deer Plain, Brussels) are not warped or displaced where they
cross the fault.

Fiture 2-10 also illustrates the epicenters of known
earthquakes and the intensity of the quake on the Modified
Mercalli (a.m.) Intensity Soale. Epicenter is the point
on the surface vertically above the first breach in the bedrock.
The a.m. scale measures the severity of shaking indicated
by physical damage to structures (Table 2-i). Loose, uncon-
solidated materials, such as found in the alluvial valleys,
tend to amplify the ground displacement caused by an earthquake
which causes the intensity to increase (Nuttli, 1973, p. 13).

The largest known earthquakes that have affected the
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Table 2-i

Modified Mercalli Intensity Scale of 1931*

Scale Effects on Effects on
degree persons structures Other ef"cts

I Not felt except by few
under favorable circum-

stances.

II Felt by few at rest. Delicately suspended
objects swing.

III Felt noticeably indoors Duration estimated.
Standing cars may rock.

IV Felt generally indoors. Cars rocked. Windows,

People awakened. etc., rattled.

V Felt generally Some plaster falls. Dishes, windo.s broken.
Pendulum clocks step.

VI Felt by all. Chimneys, plaster Furniture moved.

Many frightened, damaged. Objects upset.

VII Everyone runs outdoors. Moderate damage.
Felt in moving cars.

VIII General alarm Very destructive Monuments, walls down.
and general damage Furniture overturned.

to weak structures. Sand and mud ejected.

Little damage to Changes in well-water
well built struc- levels.
tures.

IX Panic. Total destruction Foundations dnmaged.

of weak structures. Underground riFes
Considerable damage broken. Ground

to well built struc- fissured and cracked.

tures.

X Panic. Masonry and frame Ground badly cracked.
structures commonly Rails bent. Water
destroyed. Only slopped over banks.
best buildings sur-

vive. Foundations

ruined.

XI Panic. Few buildings Broad fissures. Fault

survive scarps. Underoreund
pipes out of service.

XII Panic. Total destruction. Acceleration exceeds
gravity. Waves seen in
ground. Lines of c:qht

and level distorted.
Objects thrown in air.

* Source: Illinois State Geological Survey.
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Missouri-Illinois region were the New Madrid shocks of 1811 and

1812. The three largest shocks, centered near New Madrid,'Missouri

in the Bootheel, were intensities of XI to XII and the aftershocks

reshaped the topography of southeastern Missouri, northeastern
Arkansas and western Tennessee and Kentucky.

Even though the Cap au Gris faulted flexure and the Lincoln

Fold are found in the study area there is no known relationship
between seismic activity and the structures. Nuttli, 1973, wrote

"It has not been established that there is a causal relationship

between these geologic structures and present-day earthquakes.
There has been no observed surface faulting associated with earth-
quakes in the past 100 years in the Central United States, such as
commonly is seen along the San Andreas Fault in California" (p. 201.

Nuttli wrote further, "There is always a possibility, although remote,

that a large magnitude earthquake will occur in a region which pre-
viously was considered nonseismic" (D. 42)

2.1.1.4 Ground Water 3eology

a. General. The uroject area lies in the alluvial valley

of the Mississippi River. The valley fill consists of approximately
0 to 20 feet of clays and silts (referred to as the "blanket" materials

or "top stratun") underlain bv approximately 70 to 100 feet of pervious
soils (sand, sandy gravels, gravel, cobbles, and boulders). The
pervious soils extend to bedrock or, if present, glacial till. The
hick layer of pervious soils beneath the top stratum readily conducts

groundwater through its interconnected voids, and is referred to

as the "aauifer." Where the piezometric surface is within the

aquifer, it may also be referred to as the "water table," and the

aquifer is said to be an unconfined or water table acuifer. Where

the piezometric surface is above the aquifer, in the impervious top

stratum or above ground, the aquifer is termed confined or artesian.
An intermediate case, in which the top stratum is impervious in

comparison to the permeability of the aquifer yet sufficiently
permeable to permit significant recharge of the aquifer, is termed

"leaky artesian." The aquifers in the project area contain all
three types, and particular areas may vary from confined to unconfined

conditions, depending upon river stage. In the St. Louis/East St.

Louis area, significant withdrawals of groundwater have taken place.

In the project area north of the St. Louis area, only minor amounts

of groundwater have been withdrawn; consequently, the upper Mississippi

Valley and the Lower Illinois Valley probably have large undeveloped

groundwater reserves.

The available groundwater data are inadequate to assure

supplies at specific locations. For this reason and because of the

sudden lateral variations in the permeability of most valley fill,

geophysical investigations and 'ust borings are usually required to

discover the most favorable locations for groundwater in an area.
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b. Aquifer Characteristics. In the natural state
(without considering the effects of the existing locks and dams)
and at periods of steady river stages, groundwater enters the
aquifer by percolation from the surface and flows toward the river,
forming a rise in the piezometric surface. In addition to the
groundwater movement toward the river, there is movement in a down-
stream direction at a gradient generally proportional to the
gradient of the river. During periods of rising river, as the river
stage becomes higher than the adjoining piezometric surface, flow
reverses and the river recharges the aquifer. Upon periods of
sustained high water such as in the spring, the aquifer may be re-
charged to the river level, rainfall may superimpose a new component,
and the piezometric surface may assume a shape similar to its original
configuration at a higher elevation. This phenomenon accounts for
seasonal variations in the piezometric surface. In a similar manner,
years that are wetter or dryer than average will produce long-term
variations in the piezometric surface.

After construction of the existing locks and dams in the
late 1930's, the area was changed from an uncontrolled river to
controlled pools at relatively constant elevations. As a result,
the groundwater regime was changed to its present day situation,
which is as described below.

During normal conditions, the stage of the Mississippi
River in the project area is lower than the existing locks and dams
pools and higher than the tailwater. At and beyond about two miles
upstream of an existing dam, groundwater flow from the pool generally
balances the accretion. Groundwater flow is from the accretion rise
(and usually the pool) to the Missouri River along --a-th gener-afl
perpendicular to the river. Beyond about two miles below an exiing
dam, groundwater flow is essentially unaffected by the dam and occurs
in the natural condition discussed above. Within a two-.,or three- -
mile radius of the dam, groundwater movement is a complex 'situation
as water flows from the pool toward both the Missouri River and
the tailwater. The tailwater, being closer to the pool and generally
at a lower elevation, exerts a greater influence, and groundwater
flow from the pool to the tailwater follows a counterclockwise
path centered around the south end of the dam.

During above normal river stages and as the pool is drawn
down, the groundwater flow situation temporarily reverses and flow
is from the river to the pool. As river stages continue to rise and
the dam gates are drawn out of the river ("open river" conditions),
the dam's influence on the groundwater regime ceases. During a major
flood, as overbank flooding takes place, the aquifer becomes totally
saturated and the piezometric surface beneath a flooded area becomes
coincident with the surface of the floodwaters.

Water from this aquifer, while considered safe for drinking,
does require treatment for use in home and city water supplies.
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Although untreated water would not endanger health, excessive hard-
ness causes difficulty in washing clothes and decreases wear life.
Hardness causes clogs in pipelines, home washers, and water
heaters. Treatment methods vary in the studv area from no treat-
ment in farm wells to sophisticated methods for ae major cities.
Basically, these systems aerate the water to remove gases, add lime
to remove calcium, magnesium, iron, and adjust the pnl, and Jd
chlorine to purify and stabilize the water. The ;.ater is also
filtered several times during the treatment process. Water hardness
is reduced to enhance its usability fir -leaning in water systems.
Turbidity values for a number of wells exceed the recommended limits;
however, this seems to be a local problem of adequate well design
and operation, rather than a regional problem.

Water from this aquifer is not unusual or hazardous in its
quality. Iron and magnesium contents are high, but this represents
a problem of hardness and usability rather than a langer of water
quality.

However, there are several conditions which suggest possible
sources of groundwater contamination, such as: (1) River bottom
accumulation from liquid wastes discharge. (2) Effluents from
sewage treatment plants which do not meet State standards. (3)
Periodic waste accumulation in recreational boat harbors. (4)
Sanitary landfills that are unacceptable by 1974 standards either in
original construction or method of operation.

None of these singly or in concert with others is considered
to be a real cause for present or future general concern.

2.1.1.5 Economic Geology

The Mississippi and Illinois waterways in the study
area are major avenues for the transportation of mineral
resources. Most of these heavy bulky commodities originate
outside the confines of the region yet a variety of minerals
(limestone, sand, coal) are mined in the counties adjoining

the rivers.

Within the study area a description of the economic

geology may be approached at two levels: (1) Those mineral
commodities that lie within the alluvial valley (unconsolidated
sands, gravels) and those that are exposed in the bluffs
(limestone, shale) adjacent to the floodplain. (2) mineral
commodities that are found on a broad regional basis (coal,
petroleum) and may be dependent upon surface transportation
to trans-shipment points on the rivers.

Plate 6, A-D (Land Use) illustrate the location of the
major extractive industries within the alluvial valleys. In early 1975,
there were eight stone operations and three sand companies operating
in the valleys or the adjacent bluffs.

Table 2-2 lists the value and minerals produced within each

county in the study area. For a more complete discussion of commodities

that are transported on the rivers see pages 134 to 135.
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Table 2-2

Mineral Production in 1972 for Counties
Bordering the Mississippi - Illinois
Waterways - Upper River Study Area

All Minerals Minerals
County Total Value Produced - Order of Value

Mprgan, Illinois W* (1970-$2,000) Sand and Gravel

Scott W (1971- 618,000) Stone, clay, sand and gravel

Pike W (1969- 1,387,000) Stone, sand and gravel

Greene W (1969 - 653,000) Stone

Jersey 190,000 Stone

Madison W (1969 - 2,749,000) Stone, petroleum, sand and
gravel

Calhoun W Stone

Brown 26,000 Petroleum, clay, sand and
gravel

Balls, Missouri W Cement, stone, clay

Pike W Stone, clay

Linciln W (1970 - 486,000) Stone, clay, sand and
gravel

St. Charles 2,301,000 Stone, clay, sand and
gravel

*Source: Mineral Yearbook, Area Reports, 1973

W1 Withheld to avoid disclosing individual company confidential data.
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2.1.2 RIVER CHANNEL CONFIGtRATIONS

2.1.2.1 The Natural River

The earliest surveys show the Mississippi River channel
on the extreme west side of the valley from Fannibal, Missouri
to Clarksville, Missouri except for a few miles north of the
town of Louisiana. There the entrance of the Salt 1iver had
forced the Mississippi River into mid-valley for a Short dis-
tance (Section 2.1.2 is taken almost verbatim from a report
from Colorado State University).

As the neck of land separating the Mississippi and Illinois
Rivers narrows towards the south, the influence of the west bank
tributaries, primarily the Missouri River, become increasingly
significant and 10 miles south of Louisiana at Clarksville,
Missouri, the Mississippi River has shifted across the valley
to the eastern bluff, which it reached near Mosier, Illinois.
The Upper Mississippi River then followed the eastern bluff to
Alton, Illinois. The early township maps show the Lower Illinois
River in thle same position in its valley as today.

The surface area of a river is the area between the river
banks or where the land vegetation ceases. Surface area also includes
i.;lands and sandbars exposed during low water.

Islands are defined as areas with land-type vegetation within
the channel banks that are separated from the mainland by the main
channel and side channels. Riverbed area is defined as the surface
area less the area of the islands. Therefore, riverbed area is
composed of the area of the main channel plus the area of the side
charnels.

The surface of the Mississippi River in what is now Pool
25 has been measured from the map compiled from the early township
plats. In the early 1800's this surface area was 31.41 sq. miles.

The early township plats show 26 islands in the reach of
Mississippi River that is now Pool 25. It is not certain whether
all tae islands in the reach were surveyed. It is believed that
all the large ones were, but some smaller islands may have been
ignored.

The total surface area of the 26 islands on the early township
plats is 5.550 sq. miles. This represents 18 percent of the surface
area of the river.

In Table 2-3 the surface area of some of the islands at
tha time of the first surveys are listed. Throughout the modern
history of the river some of these islands have been changing due to
natural or man induced factors.
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Table 2-3

Islands in the Natural River

Name Approx. River Date of Surface Area
Mile Survey sq. Mi

Pool 26:
Piasa 209 1832 .420
Mason 220 1847 .290
Sweden 234 1818 .018
Peruque 234 1818 .359
Cuivre 236 1818 1.979

Pool 25:
Turner 245 before 1847 .088
Mosier 260 1821 .467
Coon 267 1816 .165

1847 .006
Carroll 268 1816 .076

1847 .118
Clarksville 272 1847 .176

Pool 24:
Crider 279 1821 .025
Unnamed 280 1821 .050
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There is evidence that the Mississippi River was narrowing
in some sections. For example, a portion of the Mississippi
River floodplain along the left bank opposite Hardin, Illinois
was apparently an island when first settled. By 1856 when a resurvey
of that part of the township was undertaken the side channel
separating the island, called Gilead Island, from the Illinois
mainland had partially filled.

Also, there is evidence that the Mississippi River
was widening in other sections. Large trees that floated down
the river during floods or became lodged on sandbars came from
caving banklines and islands.

Prior to 1879, the aly hydrographic surveys on the
Upper Mississippi River were of local troublesome reaches.
However, there is the impression that during the low flow sea-
sons, the rivers were not very deep. During the summer months
whe:: river flows were very low and the temperatures warms,
Sunday excursionists would walk across the river (Tweet, 194,
p. 205).

In addition to the many islands, sandbars formed on

t'he average of one in three miles (Chief of Engineers, 1930, p.
1189) resulting in water depths of three feet and less.

In present day Pool 25 there were long side channels
adjacent to the Missouri bankline at Sandy, Westport and Slim
Islands. In 1921, Sandy Chute was approximately 550 feet wide
and 3 miles long. The upstream part of Westport Chute was
approximately 1100 feet wide, but the lower portion adjacent
to and below Kickapoo Island was much narrower, only 600
feet wide. Westport Chute was 3.8 miles long. Slim Chute was,
on the average, 500 feet wide and was slightly more than 3.5 miles
long.

Immediately above Clarksville, Missouri on the Illinois
floodplain, there were many side channels and backwater areas.
These areas were probably relics of the river left behind as
the river migrated across the floodplain in centuries pas-.

In the Pool 26 -each most of the chutes were in the
section of river between the Cuivre River and the Illinois
River. The chute between Cuivre Island and the Missouri bankline
was approximately 800 feet wide and 3 miles long.

2.1.2.2 Early Developments

In 1810, the famous riverman Henry Shrieve took 70
tons of lead aboard keelboats at the Galena, Illinois mines
and floated the cargo down to New Orleans. He made a profit
of $11,000 on the trip (Tweet, 1974, p. 20) thus inaugurating

big time commercial navigation on the Upper Mississippi.

47



Future location of

Locks a Darn 24

RM 273.4

.4.

C-w

MISSOURI

ILLINOIS

l"

Future L0OtiOflOf
Locks a Dom 25

( RM 241.4)

SMap of the Pool 25 reach of the Mississippi River
in the early 1800's

48



By the 1830's navigation on the upper river system
had increased to the level that the Federal Government began
navigation improvements using U.S. Treasury funds. The work
was not systematic but rather it consisted of removing obstruc-
tions such as snags, wrecks, rocks and trees. In some years,
the entire budget was used to remove snags.

In the Illinois Valley, the first survey of the illinois
River was made by topographical engineers of the U.S. Army
in 1838 and the first snagging operations were authorized in 1852.

In 1864, the Upper Mississippi River dropped to the
lowest level ever experienced and navigation came to a halt.
The major obstacles were the Des Moines Rapids and the Rock
ITSland Rapids.

The response of Congress came in 1866 with appropriations
- rove the navigation depth in these rapids. In the same

a a ;urvey of the Illinois River from its mouth to LaSalle
-.aa uadertaken. At that time, the intent was to improve the

*han:e. to enable steamboats to reach the Illinois and Michigan canal.
ine results of this survey were preliminary recommendations
for one lock and dam, a snag boat, some experimental wing
dams, and beacons for the Lower Illincis River.

In 1867, the removal of obstructions such as snags
and wrecks became a continuous operation (House Doc. 341, 1906)
in the Upper Mississippi River but it was not until 1871 that
first official water level gages were installed at St. Louis and
Rock Island.

Early experiments with wing dams were not successful
but in 1873, C.W. Durham conceived and built a wing dam by
driving two rows of poles 9 feet apart along the length of the
dam and then filling the space between the rows with brush
weighted with sacks of sand (Tweet, 1974, p. 105). The finished
dam was 600 feet long and 6 to 10 feet high and closed the chute
at the head of Pig's Eye Island 5 miles below St. Paul, Minnesota.
Within days after the chute closure, the main channel opened
and remained open thereafter.

Witt. a proven method of developing a navigation channel
through river reaches shoaled with sand, a permanent and
systematic improvement of the Upper Mississippi River was inaug-
urated in 1878. The original project consisted of (House
Doc. 341, 1906, p. 5):

...the closure of chutes, revetment of caving banks,
and contraction of the channel by wing dams so as to
obtain a channel of a depth of 4 1/2 feet at low water,
to be eventually increased to 6 feet.
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As no complete river channel surveys had been made
before this time, the first continuous survey from St. Paul to
the Illinois River was undertaken in 1878-1879. This survey
formed the data base for the work program.

Actually, no project nor estimate for this entire
work "...was ever rendered, it being thought best to present
projects from year to year, selecting points known to be most
troublesome." (Chief of Engineers, 1915, p. 1882). The inten-
tion was to provide a channel 4-1/2 feet deep at low water of 1864.

For this study survey maps titled "Survey of the
Mississippi River" nade under the direction of the Mississippi
River Commission in 1881 were utilized. The secondary tri-
aneuiation and precise levels were run in 1881 and the topo-
,r.hny and hydrography were obtained in 1891. In this report
these maps are called the 1891 survey.

Prior to 1891, 41 wing dams were constructed in the
study reach of -he Upper Mississippi River, 15 of them in what
is now Pool 25.

These wing dams were low dikes with crests at a level
6 feet above the 1864 low water ant. were constructed with rock,
brush and sand.

As the amount of work expended on the 4-1/2 foot
channel in the study reach of the Upper Mississippi and Lower
Illinois Rivers between 1878 and 1891 was very minimal (the rivers
were deeper in the study reach than upstream) the 1891 survey
is considered representative of river morphology immediately
prior to the 4-1/2 foot channel project.

In general, the positions of the Upper Mississippi and
Illinois Rivers did not change in the period between the early
1800's and 1891.
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For example, the 1891 banklines of the Upper Mississippi River

in the reach that is now Pool 25 are shown in FIture 2-12.
By comparing these banklines it is concluded that the right
(Missouri) bankline did not move between 1818 and 1891. Parts
of the Illinois bankline moved riverward near Carroll and Coon
Island and near Stag Island but otherwise the left bankline
appeared essentially unchanged.

In 1869, some improvements were made in the Illinois
River. The channel was dredged between Henry, Illinois and Cop-
peras Creek on the Upper Illinois River. Wing dams were also
built in an attempt to secure a channel at least 150 feet wide

and 4 feet deep at low water. By 1871 a lock and dam was
built at Henry. One was built at Copperas Creek by 1877.

In 1880, Congress approved funds for locks and dams at
Kampsville and at La Grange, Tllinois with the intent of main-
taining a slack water depth of 7 feet to the river mouth. On
the lower Illinois the La Grange lock was completed in 1889.

The surface areas of the study reach of the upper Missis-
silpi River was measured on the 1891 survey map and are given

in Table 2-4. Compared to the early 1800's, the surface area
of the Pool 25 reach had decreased by 1.3 sq. mi. or 4.1 percent
in 1891.

The 1891 suriace areas of the islands in the study reach
of the Mississippi River are given in Table 2-4. In the period
between the time of the township surveys and 1891 the number and
size of the islands increased substantially. For example, in the Pool
25 reach, there were 26 islands shown on the township maps and
50 islands shown in the 1891 survey map.

Table 2-4

Surface Areas of the 1891 Mississippi River

Location Surface area, sq. mi.
River Islands Riverbed

Pool 26:
Lower quarter 7.480 0.760 6.720
.iddle hilf 16.534 3.819 12.715
Upper quarter 8.577 2.926 5.651

32.591 7.505 25.086

Pool 25:
Lower quarter 7.200 1.701 5.499
Middle half 15.145 3.450 11.695

Upper quarter 7.779 2.519 5.260

30.124 7.670 22.454
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Table 2-4 (con't)

Surface Areas of the 1891 Mississippi River

Location Surface area, sq. mi.
River Islands Riverbed

Pool 24:
Lower quarter 5.598 1.504 4.094
Middle half 11.392 2.123 9.269
Upper quarter 5.937 1.274 4.663

22.927 4.901 18.026

In Table 2-5, areas of some of the islands are compared.
In Pool 25, the five islands listed in Table 2-3 were larger
in 1891 than in the early 1800's and in aggregate the island
area increased 0.850 sq. mi.

The reason for the growth in the number and size of the
islands has not been determined. Possibly the surveyors did not
map all the little islands for the township plats. However, they
surveyed Four Acre Island in Pool 25 in 1817 and it was
only 4.16 acres (0.006 sq. mi.) in size. Possibly, the effect of the
great influx of settlers in the valley was to denude the land-
scape of vegetation and thus produce an increase in sediment load
without a corresponding increase in water yield. The response
of the river would be to deposit some of this sediment.
The result would be more islands but usually the river would
also widen with the increased sediment supply. Instead, there
was a slight narrowing. A small fraction of the island growth
could be attributed to the wing dams that were built between
1878 and 1891, but many more islands grew without the aid
of wing dams.
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Table 2-5

Changes in Surface Areas of Islands from 1800's to 1891

Name Approx. River Surface area, sq. mi.
Mile Township!/ 1891 ChangelI

Pool 26:
Piasa 209 .420 .383 -.037
Mason 220 .290 .340 +.050
Sweden 234 .018 .056 +.038
Peruque 234 .359 .386 +.027
C'ivre 236 1.979 2.180 +.201

Pool 25:
Turners 245 .088 .203 +.115
Mosier 260 .467 .477 +.010
Coon 267 .165 .190 +.025
Carroll 268 .076 .428 +.352
Clarksville 272 .176 .524 +.348

Pool 24:
Crider 279 .025 .165 +.140
Unnamed 280 .050 .188 +.138

l/ From Table 1
2/ A positive change indicates growth of the island and a

negative change denotes a decrease in size.

The average widths of the Mississippi River in the study
reach in 1891 are given in Table 2-6. The average width was
determined by first measuring the surface area of the river
reach and then dividing by the length of the reach, measured
alorg the centerline of the river.

Table 2-6

Average River Surface Widths and Riverbed
Elevation in the 1891 Mississippi River

Location Surface Width Riverbed Elevation*
ft. ft. Amsl

Pool 26:
Lower quarter 4180 392.01/

Middle half 4620 399.2/
Upper quarter 4790 403.9

fool 25:
Lower quarter 4900 409.7
Middle half 5160 417.0
Upper quarter 5300 422.3
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Table 2-6 (con't)

Average River Surface Widths and Riverbed
Elevation in the 1891 Mississippi River

Location Surface Width Riverbed Elevation*
ft ft, Amsl

Pool 24:
Lower quarter 4400 425.5
Middle half 4470 430.7
Upper quarter 4660 435.1

* Average of the riverbed elevations in the deepest 100-ft. width

of river channel

1/ Average below confluence with the Illinois
.. / Average in the middle third of Pool 26

The reach of river which is now Pool 24 was very uni-
form in width and narrower than the other reaches. Pool 25
was on the average 5130 feet wide which was nearly 700 feet
wider than Pool 24. However, between the early 1800's and
1891 the river had narrowed approximately 200 feet overall
in Pool 25.

In 1891, the Mississippi River was much narrower imme-
diately below the confluence with the Illinois River than
above. Coincident with this narrowing, the river did not have
many islands downstream of the Illinois confluence.

In general, the 1891 Mississippi River was wider in
reaches with many islands and narrower in reaches with fewer
islands.

The 1891 survey included a hydrographic survey of the
bed of the Mississippi River in the study reach. The average
riverbed elevations for different reaches which are now Pools
24, 25 and 26 are given in Table 2-6. The average riverbed
elevation for a reach was determined by first obtaining the average
bed elevation in the deepest 1000 feet of each cross section
and then averaging these numbers to get an average value for
the reach.

In general, there were many more side channels in the
study reach of the Upper Mississippi River in 1891 than in the
early 1800's. The reason for the increase was the proliferation
of islands in the river. The side channels in the Pool 25
reach in 1891 are shown in Figure 2-12.

The three long chutes in the Pool 25 reach, Sandy,
Westport and Slim did not change much between 1821 and 1891.
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Slim Chute widened approximately 50 feet to 550 feet but re-
mained the same length (3.5 miles). Because of the elongation
of Sandy Island, Sandy Chute became 0.3 miles longer in 1891
than in 1821. Also, this chute narrowed approximately 150 feet
to an average width of 400 feet. Westport Chute remained
unchanged in the upstream portion but widened from 60)0 feet
to 1100 feet in the downstream portion. Because of the isl.4nd
growth down river of Westport Island, Westport Chute reallv
extended to the end of Sterling Island in 1891.

Between 1821 and 1891, the chute between Cuivre Island
at the Missouri mainland had narrowed from 800 feet to a width
of 350 feet while elongating to 4.2 miles because Cuivre Island
grew in the upstream direction.

By 1891, the backwater areas on the Illinois flood-
plain in the Pool 24 had been isolated by the Sny levee. Also,
this levee closed off some of the side channels along the Illinois
bank.

For more than a century, levees have been used in the
Upper Mississippi River Basin to protect the people and flood-
plain property from floods. By 1891, there were more than 40
miles of levee along the Upper Mississippi River bank in the
study reach. -

The longest levee in 1891 was the Sny levee that extended
along the Illinois side of the Mississippi River from opposite
Slim Island (IM 264.5) on upstream past the location of Lock
and Dam 22 (RM 301.2). Other levees were not so extensive.
On the Missouri floodplain in the Pool 25 reach some individual
fields were protected by levees. Otherwise, the Missouri flood-
plain in the study reach was mostly unprotected.

The effects of the levees on the river system are
usually twofold. First, sedimentation on the floodplain is
arrested because the floodplain is inundated only when the levees
fail or are overtopped. Second, the storage capacity of the
floodplain is no longer available to help at:enuate flood
peaks.

In the study reach of the Upper Mississippi, sedimenta-
tion on the floodplain due to flooding in the river was not
significant in general. The amount of flood peak attenuation
lost because of levee construction is difficult to estimate.
The ratio of the floodplain storage volume to the volume of water
in the peak of the flood hydrograp. is the important factor.
If this ratio is large, the levees are important and if this
ratio is small, the levees are not a factor.

In the early stage of develcpment the levees were not
adequate to withstand large or long floods. Prior to 1891, at
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least three sections of the Sny levee in the study reach had
been breached. The crevasses were in sections opposite Carroll
Island, at River Mile 290 (called the Blackwood Bend Crevasse)
and 1.5 miles below the location of Lock and Dam 22.

The effects of the levees on river behavior is con-
sidered later in history when the levees were upgraded to with-
stand large peak flows.

Water discharge records in the study reach begin just
10 years or so prior to 1891. The water discharges in this
period are not distinguishable from those recorded in later years.

No sediment measurements were made, but the transport
capacity of the 1891 river channel ii the Pool 25 reach has been
estimated by using Toffalele's Method (1969). The sand transport
rate was approximately 2,800,000 ton/yr. for the 1878-1964 flow duraticn
curve. This rate is 13 percent greater than the rate computed for the
early 1800's channel. In 1891 the average riverbed width in the Pool
25 reach was 3820 feet.

In summary, in 1891, the study reach of the Upper Mis-
sissippi River had many more islands than 70 years previously,
resulting in many new side channels. In the Pool 25 reach,
there were 50 islands, twice as many as in the early 1800's.
Twenty-six percent of the surface area of this river reach was
island area in 1891. The river had narrowed 200 feet in the
Pool 25 reach, mostly in the upstream half. Some of the old
long chutes in the Pool 25 reach changed in width or length and
some did not. The sand transport capacity of the reach was
approximately 2,800,000 tons/yr. In the Pool 24 reach, the Illi-
nois floodplain had been isolated from the river by the Sny
levees cutting off some side channels and backwater areas from

obtaining surface flow from the river.

2.1.2.3 The Six-Foot Channel Project

As anticipated in 1878 it would soon be desirable to
increase the depth of the Upper Mississippi River navigation
channel between the Missouri River and St. Paul to a minimum
of 6 ft. In the River and Harbor Act of March 3, 1905, Congress
authorized the Secretary of War to:

... cause an estimate to be made of the cost of securing
a channel 6 feet deep in that portion of the river above
described.

On March 2, 1907, Congress inaugurated the 6-ft. channel
project by authorizing an expenditure of 1.5 million dollars
to be spent in the next three years.

The Secretary of War had outlined the work required
to achieve a 6-ft. channel in a letter to Congress in 1906
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(House Doc. 341, December 20, 1906). In the reach of river
between Hannibal, Missouri and the Missouri River confluence,
the Mississippi River was to be contracted in width using
wing dams to obtain the desired depth. The proposed channel
widths were 1200 ft. from Hannibal to the Illinois River and
1400 feet from the Illinois River to the Missouri. It was
estimated that 10 years would be required to complete the
work.

Along with the appropriation for capital works, the
Congress set aside $50,000 for each of two years for dredging
in harbors and landing places.

By 1905, a considerable expenditure in funds had

been made in the reach of the Mississippi River between Hannibal
and the Missouri River. Apparently though, a 4-1/2 ft. channel
had been achieved. The total length of the wing dams constructed
bet--en 1878 and 1905 in the reach was 291,000 ft. requiring
nearlv 1,000,000 cu. yd. of rock and 1,400,000 cu. yd. of
brush. In addition 238,000 lineal ft. of shore protection
had been constructed requiring 470,000 and 440,000 cu. vd. of
rock and brush respectively (House Doc. 341, 1906, p. 17).

The additional materials required for the 6-ft channel
project between Hannibal and the Missouri River were 857,000
cu. yd. of rock and 4,100,000 cu. yd. of brush. The estimated
cost of obtaining and placing these materials was $2,717,391
(House Doc. 341, 1906, p. 17).

An example of the extent of dike construction in the
s:udy area is illustrated in Figure 2-13. In the figure, the
locations of the 127 dikes, which have been constructed in Pool
25, are shown. In this 31- mile reach of river, more than
22 lineal miles of dikes were built in the period between 1879
and 1929.

In the Illinois River system, a 7-ft. channel project
was 95 percent complete from the mouth of the river to the canal
at La Salle. In addition to the locks and dams at La Grange
near Chicago and Kampsville, locks and dams were constructed
with state funds to complete the Illinois Waterway. Also, since
1900 water had been diverted into the Illinois River from Lake
Michigan through the Chicago drainage canal (Starret in Oglesby
et al., 1972).

In 1930, when the 6-Et. channel project in the Upper
Mississippi River was 82 percent complete, the 9-ft. channel
was authorized. In order to prepare estimates of the cost
of the 9-ft. project a new hydrographic survey was made in 1929-
1930. The maps of this survey are known as the "Brown" maps,
because they were prepared by W. N. Brown, Inc., Washington, D.C.
under contract with U.S. Engineer Office, Rock Island, Illinois.
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These maps show geomorphic features of the Upper Mississippi
River when the 6-ft. channel project was terminated.

In general, the positions of the Upper Mississippi and
Illinois Rivers in the study reach did not change in the period
between 1891 and 1929. For example, the 1929 banklines of the
Upper Mississippi River in the reach that is now Pool 25 are shown

in Figure 2-14. By comparing this map with the 1891 map shown
in Figure 2-12, two significant changes in the Illinois bankline
are noted. Immediately upstream of Mosier Island, a small
island (Island No. 474 on the 1891 map) became attached to the
Illinois floodplain. Opposite Stag Island, the large island
called Maple Island in 1891 also became joined to the Illinois
floodplain by 1929.

The surface areas of the Pool 25 reach of the Upper Missis-

sippi River in 1929 were measured on the 1929 topographic map
and are given in Table 2-7. In the period between 1891 and 1929,
the number of islands grew from 50 to 65 and the surface area
of the islands increased by 2.304 sq. miles, an increase of

30 percent.

Table 2-7

Surface Areas of the Mississippi River in 1929

Location Surface area, sq. mi.

River Islands Riverbed

Pool 25:
Lower quarter 6.834 2.142 4.692
Middle half 14.972 4.738 10.234
Upper quarter 7.744 3.094 4.650

29.550 9.974 19.576

As shown in Table 2-8, the five islands listed for the
Pool 25 reach all grew in size. The growth of Mosier Island
is shown in Figure 2-15. Significant deposition occurred on
the downstream end and slight erosion occurred at the nose of
the island. However, in other reaches some islands decreased
in area.

The increase in the number of islands was the result of
building wing dams. The river moves sand into the wing dam
fields and creates sandbars. When these bars grow to a suffi-
cient height, land vegetation takes hold and the sandbars become
islands. For example, the dike (wing dam) field constructed
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along the east side of Sandy Island between 1891 and 1929
produced five new small islands.

When wing dams are used to close chutes, sometimes
islands form in the chute. This occurred in Westport Chute where
two very small islands formed between 1891 and 1929.

Table 2-8

Changes in Islands

Approx. River Surface area, so. mi.
N ame Mile 1929 Change since 1891

Pool 26:
Piasa 209 - -
Mason 220 .454 +.114
Sweden 234 .051 -.005
Peruque 234 .490 +.104
Cuivre 236 2.160 -.020

Pool 25:
Turners 245 .370 +.167
Mosier 260 .654 +.177
Coon 267 .253 +.063
Carroll 268 .439 +.0l
Clarksville 272 .899 +.375

Pool 24:
Crider 279 .144 -.021
Unnamed 280 .104 -.084

Wing dams anchored landward to islands usually result
in new sand deposits around and at the downstream ends of the
islands. In time these deposits build to a height such that
the land vegetation encroaches on the bars. Thus the islands
grow in size. During the period between 1891 and 1929 many
islands in the Pool 25 reach grew this way.

As a consequence of islands growing and small decreases
in river widths between 1891 and 1929, the riverbed area in the
Pool 25 reach of the Upper Mississippi River decreased by
nearly 2.9 sq. miles.

The average surface widths of the Pool 25 reach in the
Upper Mississippi River in 1929 are given in Table 2-9. The
average surface width of the Mississippi River in the entire
Pool 25 reach was 5030 ft., a decrease of 100 ft. since 1891.
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Most of the narrowing of the river between 1891 and 1929 was due
to the attachment of Maple Island and Islands 474 and 475
(Figure 2-15) to the Illinois floodplain.

Table 2-9

Average River Surface Widths in the Pool 25 Reach
of the Upper Mississippi River in 1929

Location Surface Width
ft.

Pool 25:
Lower qu.arter 4660
Middle half 5100
Upper quarter 5280

The 1929-1930 Brown survey maps included data from the
hydrographic survey of the Mississippi River in the study reach.
The average riverbed elevations for the reaches that are now
Pools 24, 25 and 26 are given in Table 2-10. The averages
are for the deepest 1000-ft. wide cross section of river.

In all reaches except the middle half of Pool 24, the
riverbed elevation was higher in 1929 than in 1891. That is,
over this period of 38 years the net effect was a slight aggrada-
tion in the deepest part of the channel. In contrast, during
the period of wing dam construction in the Middle Mississippi
River between St. Louis, Missouri and Cairo, Illinois, river-
bed degradation resulted (Simon et. al., 1974, p. 19).

Table 2-10

Average Riverbed Elevations in the 1929 Mississippi River

Riverbed Elevation,* ft. Amsl
Location 1929 Change since 1891

Pool 26:
Below Illinois River ....
Middle third 401.5 +1.7
Upper quarter 405.2 +1.3

Pool 25:
Lower quarter 410.1 +0.4
Middle half 417.1 +0.1
Upper quarter 423.5 +1.2
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Table 2-10 (con't)

Average Riverbed Elevations in the 1929 Mississippi River

Riverbed Elevation,* ft. Amsl
Location 1929 Changesince19

Pool 24:

Lower quarter 426.8 +1.3
Middle half 430.5 -0.2
Upper quarter 436.6 +1.5

* Average of the riverbed elevations in the deepest 1000-ft.
width of river channel.

With the creation of new islands, there were more side
hannels in the study reach of the Upper Mississippi River

in 1929 than in 1891. The 1929 chutes in the Pool 25 reach are
shown in Figure 2-14 and the 1891 chutes in Figure 2-12, Each
new island creates at least one more side channel. However,
some chutes were filled up durin- the same period. For example,
as shown in Figure 2-15, the chuLs between Islands 474 and
475 and the Illinois mainland were closed.

Two of the three long chutes in the Pool 25 reach did
not change much between 1891 and 1929. Sandy Chute remained
400 feet wide and 3 miles long. Slim Chute remained the same
length but narrowed slightly from an average width of 530 feet
to 480 feet. Westport Chute decreased in width to 830 feet
from (1100 feet) and was due to the lateral growth of Kickapoo
and Westport Islands. The increase in length occurred because
Westport Island grew 0.2 miles in the upstream direction.

By 1929, improvements had been made to the Sny levees
protecting the Illinois floodplain from the Mississippi River
in the Pools 24 and 25 reaches.

On the Missouri side, levees were built along the bank-
line from Bobs Creek (RM 239) up along the Pool 25 reach of river
to the bluff line near Clarksville, Missouri. Also, a small
section of Missouri floodplain immediately upstream of the
Salt River confluence was protected. In the Pool 26 reach,
there were a few miles of levees back away from the river near
Dardenne Creek and the Cuivre River.

One consequence of building levees was that many creeks
on the floodplain were channelized. Bobs Creek below Lock and
Dam 25 is one example and Kiser Creek in the SNY levee district
is another.

Rubey noted in 1929 that both the Mississippi and
Illinois Rivers flowed between natural levees and that the levees
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of the Illinois are higher than those of the Mississippi. Ac-
cording to Rubey (1952,p. 123), it is probable that the height
of the natural levees is a function of the permanence of the
river channels. That is, along the Illinois River the natural
levees have grown high by repeated additions of sediment in
one place; whereas those along the Mississippi River are less
high because the riv er has been more active. Through geologic
time, the Upper Mississippi has shifted laterally, thereby
destroying the natural levees on one side of the channel and
abandoning them on the other.

Major differences between the Upper Mississippi and
Lower Illinois Rivers were observed in 1929 by Rubey (1952, pp.
99, 101, 125). At that time he noted that the Illinois River
was not actively eroding its banks. He also found that very
few changes in Illinois River islands occurred between 1842
and 1929. This was in contrast to the Mississippi which shifted
its channel "somewhat at each flood" with new bars forming and
old ones being eroded.

The great difference in the type and amount of sediment
load transported by the two rivers, as reflected by their gra-
dients, provides an explanation of the disparity in morphology
and behavior. The Illinois River has a gradient of 0.1 ft. per
mile between Kampsville, Illinois and its mouth; whereas the
Mississippi River between Quincy, Illinois and the mouth of the
Missouri River has an average natural gradient of 0.6 ft. per
mile.

In addition, the width-depth ratio of the Illinois
River channel is about a third of that of the Upper Mississippi
(Rubey, 1952, p. 128). Both the low gradient and the small
width-depth ratio of Illinois River indicate that it is not
transporting large quantities of sand. The suspended fine load
transported through the gentle, narrow, deep channel at low
velocities has not caused significant modification of the Illinois
channel through time.

The low gradient of the Illinois River can also be
related to Pleistocene events in the Mississippi and Illinois
valleys, when large discharges and sediment loads of the Missis-
sippi caused backwater effects and deposition in the Illinois
Valley. The evidence for ponding was described by Rubey (1952,
p. 96), and the ponding explains the flat gradient of the Illi-
nois Valley and, in turn, the low sinuosity (approximately 1.1)
and relative stability of the Illinois River.

By 1929, nearly 50 years of record had been gathered
at the discharge gaging stations at Keokuk, Iowa and Alton,
Illinois. No discharge measuring stations had been established
yet on the Lower Illinois River.
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Of the top-ten flood peaks recorded in the Upper Missis-
sippi River at the Keokuk, Iowa station, six occurred prior to
1929. Ranking these in order from one as the highest to ten
as the lowest, these six peaks were 1,4,5,6, 8 and 9. At the
Alton, Illinois station, six of the ten largest flood peaks
of record also occurred before 1929. Those ranked 1,2,4,6,
7 and 8. In the lower Illinois River at Meredosia, Illinois,
the fourth and sixth highest stages of record were obtained
in 1926 and 1927.

In conjunction with the topographic and hydrographic
surveys, borings were made into the alluvium on the bed of the
Upper Mississippi River at the proposed locations of the locks
and dams in 1929-1930. At the proposed site of Lock and Dam 24
(P2M 255.3), the alluvium under the bed of the main channel was
almost entirely sand with a few lenses of clay and sand or mud
and sand. As yet however, no sediment discharge measurements

iere made.

Based on the geometry of the 1929 Mississippi River
channel in the Pool 25 reach, the sand transport of the channel
has been estimated at 3,100,000 tons/yr. for the long term flow
duration curve. This rate is 11 perzent graater than the es:i-
mated rate for 1.891. In 1929 the average riverbed width in the
Pool 25 reach was 3330 ft.

In summary, the development of the 6-ft. navigation
channel using the method of contraction with low wing dams did
not affect the river morphology greatly. In the Pool 25 reach
of the Upper Mississippi River, 15 new islands were created and
a slight narrowing of the river occurred. in 1929, the average
surface width of the river in this reach was 5030 ft., 100 ft.
less than in 1891. The size of the islands in this reach in-
creased by 30 percent between 1891 and 1929 and most of the
large chutes remained unchanged.

The average riverbed elevations in the study reach of
the Upper Mississippi River were slightly higher (0.8 ft. on
the average) than in 1891 indicating that the deepest part of
the river aggradated during the period of dike construction.
This is opposite to the situation in the Middle Mississippi
River where the construction of high dikes produced degradation
of the riverbed (Simons, et. al., 1974). The sand transport
capacity of the Pool 25 reach was approximately 3,100,000 tons/yr.

By 1929, both the Missouri and Illinois floodplains
in the Pools 24 and 25 reaches had been protected by levees
along the riverbanks. A portion of the Missouri floodplain in
the Pool 26 reach was protected with levees in a few areas
back from the river.
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2.1.2.4 The Future

Researchers at Colorado State University were asked
to build a mathematical -model to predict the geomorphic changes
in the study area 50 years from now with present day operations.
It is concluded that the rivers will be essentially as they
are today.

The anticipated riverbed elevation changes in the study
reaches in the next 50 years are given in Tables 2-11 and
2-12.

Table 2-11

Future Riverbed Elevation Changes

in the Upper Mississippi River

Riverbed Elevation Change since 1975, * ft.
Location 1985 1995 2005 2015 2025

Pool 26:
Below Illinois River _.1 0.4 0.2 0.6 0.6
Middle third 0.2 0.5 0.3 0.4 0.2
Next eighth 3.5 2.8 2.2 1.8 1.2
Upper eighth -1.9 -3.7 -4.9 -6.0 -6.7

Pool 25:
Lower quarter -0.9 -0.7 -1.1 -1.1 -1.0
Lower middle quarter 0.1 -0.9 -0.3 -0.3 -0.2
Upper middle quarter 0.0 1.0 1.5 1.8 1.9
Next eighth 1.9 1.9 2.3 3.0 3.2
Upper eighth -2.0 -2.7 -1.3 -2.6 -3.0

Pool 24:
Lower quarter 0.1 1.1 0.7 0.7 0.3
Lower middle quarter 1.1 0.7 -0.5 -1.1 -1.2
Upper middle quarter -0.2 -1.8 -2.8 -2.7 -2.7
Upper quarter -1.5 -0.7 -1.1 -2.1 -2.4

* Positive changes signify aggra.,ation and negative changes
degradation of the riverbed.

In the upper half of Pool 24, the riverbed degrades
until year 2000 and remains essentially unchanged thereafter.
The maximum bed degradation is 2.5 feet below 1975 riverbed level.
In the earlier years, the flow in the upper reach has capability
to carry more sediment than is released from Pool 22. Channel
erosion results enlarging the river cross-section, which in
turn reduces the flow velocity and the sand transport capability
of the upper reach. After years of degradation, the channel
conditions of the upper reach approach equilibrium. In the
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meantime, bed degradation begins slowly in the lower half of Pool
24 after 1995 and causes its aggraded bed to degrade.

Table 2-12

Futu.re Riverbed Elevation Changes

in the Lower Illinois River

Riverbed Elevation Change since 1975,* ft.
Location 1985 1995 2005 2015 2025

Lower third 0.1 0.2 0.3 0.3 0.4
Middle third 0.1 0.1 0.2 0.3 0.3
Upper third -0.2 -0.6 -1.0 -1.3 -1.5

* Positive and negative changes signify aggradation and degra-
dation respectively.

in Pool 25, 3 feet of degradation occurs below Dam 24
in 50 years. Downstream of this degraded reach there is a
reach of braided channel where the sediment transport capability
is small. In this braided reach, 3 feet of bed aggradation is
anticipated in the next 50 years.

It should be pointed out that the riverbed generally
fluctuates with time as the sandbars move downstream. Sedi-
ment may deposit on the riverbed during low or medium flow but
the deposited sediment may be eroded away during the high flow
or vice versa. In general however, the crossing areas accumu-
late sediment easier than the other portions of the river reach.
Therefore, at crossings the bed elevation fluctuates with a
trend toward aggradation. The opposite occurs in the deep part
of the channel bends.

In the lower half of Pool 25, the riverbed degrades
until year 2000 because large amounts of sediment are being trap-
ped in the upper reach. After year 2000, the upper reach approaches
the equilibrium state and passes more sediment load which stops
the degrading of the lower reach.

In Pool 26, the riverbed immediately downstream of Lock
and Dam 25 legrades for the entire 50 years. The lower end of
the pool aggrades 3.5 feet within 10 years, then aggrades more
slowly for a while and finally begins to degrade.

In the Illinois River, the sediment transport rates
are small because the river gradient is very small. As shown
in Table 2-12, 1.5 feet degradation and 0.4 feet aggradation
are expected in year 2025 in the upper third and lower two-thirds
reaches, respectively.
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2.1.3 SOILS

2.1.3.1 Introduction

The alluvial valleys of the study area are mantled with
various surficial materials which occupy several different posi-
tions on the floodplain. Each soil type has a distinctive
character developed in accordance with its topographic position
and parent material. It is the purpose of this section first,
to provide general soil maps of the floodplains in the study
area by combining several soil types with similar characteristics
into the soil units which appear on the maps and second, to
briefly describe some of the physical properties and land use
capabilities of each soil group. (See Plate 3, A-D).

A data base was established for this study using indi-
vidual county soil surveys published by the Soil Conservation
ervice, U.S. Department of Agriculture. Classification of soil
types varies on a county by county basis due to the date of the
survey, and the state conducting the survey. Surveys published
before 1938 use the Descriptive Name classification and post-
i938 surveys use the Soil Series classification system. Series
names, however, may vary over an area which includes more than
one state due to each state using its own series names. Be-
cause of the wide range of legends in the data base, each county
report was converted to the new Soil Taxonomy system to simplify
correlation of soil types and selection of a comprehensive legend.*
Due to the limitations of scale for publication, soil units
were mapped at the Great Group level. Thus, the soil maps show
only the general character of the distribution of soil units
within the alluvial valleys of the study area.

On site detailed soil maps would be necessary prior to
any overbank disposal of dredged material.

The alluvial valleys of the study area are composed of
differential earth materials which are found in five basic
positions on the floodplain (Figure 2-16). These materials are
listed and discussed as follows: (1) Materials found at the foot
of the bluffs consist of reworked loess, fragments of bedrock,

and eroded glacial till from the uplands. Alluvial and colluvial
materials may be deposited either as fans where tributary streams
enter the main valley or as loose and incoherent deposits at
the foot of the bluffs. The soil which develops on these depo-
sits is usually coarse in texture, has good drainage, and is
moist but not wet. (2) Terraces, which are remnants of older,
higher floodplains, are also found adjacent tc the bluffs or may

* (See: Soil Conservation Service, 1972, Soil Series of the

United State, Puerto Rico; and the Virgin Islands: Their Tax-
onomic Classification, 360 pp.)
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occur as isolated highs in the floodplain. These "high bottoms",
or "second bottoms" as they are sometimes referred to, may be
recmants of Pleistocene sands and gravels which were deposited
as glacial streams aggraded. Some terraces may be of more
recent deposition. These usually consist of finer sediments
that are not as well drained as the sandy Ice Age terraces.
(3) Low areas, such as depressions, old water courses, and sloughs
are also found on the floodplain. "Gumbo" is the common name
for the soil found in these areas which is usually high in
clay content and very wet. (4) Higher areas, such as natural
levees, sand bars, and old islands may also be found in the alluvial
valleys of the study area. The soils in these areas are composed
mainly of sands and silts and are usually moist but not wet.
(5) Islands and lowlands adjacent to the river are areas of recent
deposition. The materials found in these locations are generally
wet, but otherwise highly variable and may change their geo-
graphical extent and depth with each flood.

1.1.3.2 Soil Distribution

Plate 3, A-D, provides a view of the geographical dis-
tribution of the eight soil units mapped in the alluvial valleys.
Some of the five basic floodplain positions have more than one
soil unit representing the topographic position. These addi-
tions reflect differences in soil tex-cure and native vegetation.

The following is an abbreviated description of each soil
unit found in the alluvial valleys of the study area. For a
more complete explanation of the soil series found in each soil
unit, representative soil interpretation sheets are provided
in Appendix A-1.

a. Soil Unit I (Hapludalfs). These soils were mapped
as several small terraces throughout the study area. They are
well-drained because of their loamy texture, and though low in

organic material they are good for crop production.
Limitations are slight for most construction and/or recreational
uses.

b. Soil Unit II (Ochraqualfs). This unit is low in
organic material and very wet. They are found on a few ill-
drained terraces throughout the study area. Crop production
is satisfactory if managed properly. Structural and recreational
uses are limited due to seasonal high water tables.

c. Soil Unit III (Albagualfs). These are old terrace
soils with very poor drainage due to a subsoil horizon which
holds the wetness. Albaqualfs are well suited to agriculturc
when adequately drained and properly managed. Limitations for
construction and recreational uses are severe due to poor sur-
face drainage and slow permeability. A few of these old ter-aces
are located throughout the study area.
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d. Soil Unit IV (Udifluvents). These soils are found
as alluvial and colluvial fans extending from the base of the
bluffs and on many high areas throughout the bottoms. They are
composed of recent alluvium and are ramist but not wet. Because of
this and their slightly elevated positions these are excellent
agricultural soils. These soils are, however, subject to fresh-
let flooding which places severe limitations on other land uses
with the exception of suitability for wildlife.

e. Soil Unit V (Fluvaguents). Fluvaquents are highly
variable soils composed of recent alluvium. This soil unit is
one of the major soils of the study area and includes most
islands, low areas adjoining streams, and bottomlands subject
to frequent inundation. Fluvaquents are very wet soils, but
if drained and protected from flooding they provide excellent
agricultural soils. If left in a natural condition, however,
fluvaquents are best suited for wildlife habitat.

.. Soil Unit V1 (Hapludolls). These soils comprise
a major soil unit in the study area. Hapludolls are found on
natural levees, high bottoms, and alluvial fans. They are usually
Df a loamy texture and are subject to floods of short duration.
These soils are well suited for agricultural purposes when
properly drained and protected from inundation. In a natural
condition they are suited for wildlife. Other uses have moderate
to severe limitations due to seasonally high water tables and
flooding.

g. Soil Unit VII (Haplaquolls). Haplaquolls that are
poorly drained soils with a high clay and organic material content.
These soils are widespread in the study area occupying low and
depressional areas of the floodplain. They are difficult to
manage for agricultural purposes for they are wet and usually
ponded after precipitation and when dry have a hard brick-like
surface with deep cracks. They are poorly suited and have severe
limitations for almost all uses other than wildlife propagation.

h. Soil Unit VIII (Argiudolls). These soils are formed
on a few somewhat poorly drained sandy terraces from alluvial
deposition throughout the study area. Argiudolls provide fairly
good yields for row crops but, are subject to inundation and
seasonal high water tables. Moderate to severe limitation
factors must be considered for uses other than agricultural and
wildlife habitat.

2.1.3.3 Soil Productivity

The alluvial soils of the study area for the most part
produce high igricultural yields prov-ided they are under a high
level of management (Table 2-14). This management would in many
cases include artificial drainage and often protection from
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inundation. Under these conditions soil units from these valleys
will in most cases 141d more per acre than the national
average (Table 2-13).

The case in point, however, involves many areas in the
floodplain which are neither adequately drained nor protected
from inundation. Thus, when the soils are evaluated in a nat-
ural or semi-natural state they sometimes produce much lower
yields. In many instances it would not be feasible to place
some of floodplain areas under high levels of management by
draining or providing protection from floods due to the shape,
orientation, and topographic location of the given area. For
instance, long narrow strips of land (between sloughs or along
stream channels), or low areas subject to ponding could be ques-
tionable investments for any high expectations of agricultural
oroduction. On the other hand, a relatively large area uninter-
rupted by standing water may provide a good return if properly
managed. Thus, production capacity and feasibility of develop-
xent are relative to ownership and natural boundaries which
determine the shape and orientation of the area under consi-
deration.

Table 2-13

1973 National Average Agricultural Yields*

Corn 91.4 bu/acre Soybeans 27.8 bu/acre Wheat 31.8 bu/acr,
Oats 47 bu/acre Sorghum 58.8 bu/acre Hay 2.2 bu/acrf

Source: Table 623, Agricultural Statistics 1974, United States
Department of Agriculture.

Table 2-14

Soils of the Study Area,
Average Agr:'.cultural Yields Based on a High Level of Management*

Average Yields per acre
(bu) (bu) (bu) (bu) (bu) (bu)

Soil Unit State Corn Soybeans Wheat Oats Sorghum Hay

I. Hapludalfs Mo 75 32 35 -- 62 3.2
Ill 100 33 44 63 -- 4.0

II. Ochraqualfs Mo 78 29 32 -- 67 3.5
Ill 108 38 47 63 -- 4.5

III. Albaqualfs Mo 75 27 31 -- 66 3.3
Ill 95 34 42 60 - 3.8
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Table 2-14 (con't.)

Soils of the Study Area,
Average Agricultural Yields Based on a High Level of Management*

Average Yields per acre
(bu) (bu) (bu) (bu) (bu) (bu)

Soil Unit State Corn Soybeans Wheat Oats Sorghum Fdy

IV. Udifluvents Mo 107 40 45 67 100 4.1
Ill 115 40 30 70 -- 4.8

V. Fluvaquents Mo 98 36 48 -- 4.3
ill 108 38 46 .. .. 4.5

Vi. Hapludolls Mo 118 44 48 -- 105 5.3
Ill 125 44 53 77 -- 5.3

VII. Hapluquolls Mo 97 37 43 -- 80 3.7
Ill 108 39 46 70 -- 4.2

VIII. Argiudolls Mo 90 41 38 -- 77 3.8
Ill 133 47 54 83 - 5.4

* Source: Soil Interpretation Sheets, S.C.S.
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2.1.4 WATER QUALITY

The description of water and sediment quality in navigation
Pools 24, 25, and 26 of the Upper Mississippi River and lower 80
miles of the Illinois River is based on results of a study which
was conducted by the U.S. Army Engineer Waterways Experiment
Station. Presented here is information considered sufficient for
the purposes of this environmental statement concerning selected
physical and chemical characteristics of water and sediment sam-
ples collected from side channel, main channel, dike area, and
river border habitats.

2.1.4.1. Water Temperature.

a. Mississippi River. Water temperature recorded at all
four habitats showed the same trend, a general cooling between
the July sampling period and September sampling period (Appendix B,
Tables 1 through 4). Decreasing ambient air temperature during
lacer summer cooled the water mass in all habitats studied.
Sli;ht differences in the mean temperature of surface waters
among habitats were observed. Generally, during July, mean surface
temperatures recorded in side channels (26.3'C) and dike areas (26.3°C)
were slightly higher than those recorded for river border areas
(25.9°C) and main channel areas (25.70C). During September,
decreasing ambient air temperatures cooled the surface waters in
side channels more rapidly than at other habitats. During July,
thermal stratification was most strongly defined in side channels.
Temperature differences between surface and bottom strata in
September among all habitats studied were minimal.

b. Illinois River. Water temperature of the Illinois
River showed the same kind of variation which was observed for
t'ae Mississippi River, a general cooling between July and September
(Appendix B, Tables 5 through 8). Significantly higher mean sur-
face temperatures during July were recorded for the single dike
area sampled. However, during the September sampling period,
highest mean surface temperatures were recorded for river border
areas. As observed for the Mississippi River, surface waters
in side channels cooled more rapidly in September than at other
habitats studied. During July, thermal stratification of the
water column was most pronounced for river border areas and main
channel habitats. Only slight differences between surface and
bottom temperatures for all habitats were observed during
September.
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2.1.4.2. Dissolved Oxygen.

a. Mississippi River. Mean dissolved oxygen measured
at the surface during July was essentially the same for dike
areas (6.6 milligrams per liter, mg/i), river border areas (6.6
mg/i), and side channels (6.5 mg/i), but slightly higher for the
main channel (6.8 mg/l) (Appendix B, Tables 1 through 4). Lower
water temperature during September was probably the most signifi-
cant factor which contributed to the observed increase in dissolved
oxygen from July to September. The dissolved oxygen of surface
waters recorded at all habitats was over 9.0 mg/l. The percent
saturation of oxygen during July ranged from 75 to 85 percent.
During September, oxygen saturation values were over 105 percent.
For some of the side channels, oxygen profiles from surface to
bottom strata followed thermal stratification patterns. During
'Jul'v, side channel habitats essentially were stratified with
respect to dissolved oxygen. Mean surface dissolved oxygen

u_- 6.5 mg/l; mean bottom dissolved oxygen was 5.1 mg/l. Slight
di>ferences in the oxygen content of surface and bottom strata
were noted during September.

b. Illinois River. Dissolved oxygen concentrations of
surface and bottom waters of all habitats studied followed the
same trend observed for the Mississippi River, a general increase
from July to September (Appendix B, Tables 5 through 8). Mean
surface and bottom dissolved oxygen concentrations during July were
essentially the same among all habitats indicating no stratifi-
cation pattern. However, during the September period, strati-
fication among side channels of the water column occurred. Mean
surface dissolved oxygen was 8.6t0.3 mg/l, while the mean bottom
was 8.1±1.2 mg/l.

2.1.4.3. Turbidity.

a. Mississippi River. Some distinct differences were
observed among the habitats sampled during the July sampling
period. Highest mean turbidity was recorded for main channel
areas (282.3-117.7 Jackson Turbidity Units, JTU's) and adjacent
river border areas (280.4±136.7 JTU's) (Appendix B, Tables 2
and 3). Next highest mean turbidity was observed for dike areas
(248.0±108.9 JTU's) and loweTt mean turbidity was associated with
side channel habitats (215.9-128.6 JTU's) (Appendix B, Tables 1
and 4). A direct relationship between turbidity and current
velocity was evident from examination of the data presented in
the tables mentioned above. Turbidity increased as current
velocity increased. Highest turbidity and current velocity
(2.5 feet per second, fps) were observed for main channel areas
while lowest turbidity and current velocity (1.2 fps) were observed
for side channel habitats. Among the four habitats studied,
differences in turbidity measured near the bottom of the water
column followed the same trend observed for surface measurements.
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Also, bottom turbidity was higher than surface turbidity.
Increased turbulence near the bottom strata accounted for the
increased turbidity over depth. Lower current velocity observed
during September accounted for the reduction of turbidity measured
at both surface and bottom strata between July and September (Appen-
dix B, Tables 1 through 4). However, the trend observed during
che high flow period (July) was essentially reversed during the
low flow period (September). Mean surface turbidity during Septem-
ber was highest for side channels, 61.3 JTU's; followed by dike
areas, 48.2 JTU's; river border areas, 40.0 JTU's; and main channel
areas, 36.9 JTU's. Since concentrations of settleable solids
during September for all habitats were essentially the same,
turbidity differences among habitats is most likely attributable
to differences in standing crops of plankton.

b. Illinois River. Among those habitats studied in the
illinois River, mean surface turbidity in July was highest at the single

:e area, 160.0 JTU's; followed by river ooraer areas, ±47.3 JT1's;
La;n channel areas 144.5 JTV's; and side channels, 122.0 JTU's
/'rendix B, Tables 5 through 8). Highest current velocity was
alsciated with the highest turbidity observed at the dike area.
3cttom turbidity exceeded surface turbidity in all habitats
sampled during July; presumably caused by increased turbulence
aearer the bottom. During September the Illinois River carried
less suspended matter due to reduced current velocities (Appendix
B, Tables 5 through 8). Similar to the observations made in July,
mean surface turbidity was greatest at the single dike area (115.0
iTU's) and river border areas (95.0 JTU's). The difference in mean
surface turbidity between main channel areas (90.0 JTU's) and
side channels (96.7 JTU's) was negligible during September.
Larger standing crops of plankton probably accounted for most of
the suspended matter measured as turbidity in side channels than
in the main channel areas (Appendix B, Tables 5 and 6).

2.1.4.4. Settleable Solids.

a. Mississippi River. Settleable solids were measured
volumetrically from water samples collected just below the surface
at all four habitats. The results are presented in Appendix B,
Tables 1 through 4. During the high flow period in July the mean

concentration of settleable solids associated with main channel and
river border areas was the same, 0.5 ml/l. The concentration
measured at both dike areas and side channels was also identical,
0.4 ml/l. During reduced flow conditions in September, there
were no differences among habitats for settleable solid concen-
trations. The mean concentration for all four habitats was
0.1 ml/l.
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b. Illinois River. Concentrations of settleable solids
measured among all four habitats in the Illinois River were
remarkably similar (Appendix B, Tables 5 through 8).

Only during the high flow period (July) was there a
difference observed among habitats. During July, the mean concen-
tration associated with main channel areas was 0.2 ml/l; mean
concentration for the remaining habitats was 0.1 ml/l. No differ-
ences in mean concentrations among habitats were observed during
the low flow period (September). The mean concentration recorded
for mean channel areas, dike areas, river border areas, and side
channels was 0.1 ml/l.

2.1.4.5. Total Alkalinity.

a. Mississippi :ier. .leasurements of total alkalinity
made in the four habitats during July and September are presented
in Appendix B, Tables 1 through 4. Mean surface and bottom total
a_.4iinity were very sfmiiar -for all habitats. During July, highest
mean tctal aikalinity was recorded for side channels (surface =
140.8 mg/l, bottom = 142.8 mg/i) and lowest mean total alkalinity
was recorded for the single dike area (surface = 133.5 mg/l.
bottom = 134.9 mg/i). Total alkalinity measured at surface and
bottom increased about 30 mg/i between July (high flow period)
and September (low flow perlod'. During September, highest mean
total alkalinity was observed among side channels (surface =
159.3 mg/l, bottom - 161.1 mg/I) and lowest mean total alkalinity
was recorded for the dike area (surface = 150.9 mg/l, bottom =
148.0 mg/i) although these differences were small. No phenol-
phtnalein alkalinity was detected.

b. Illinois River. During the July sampling period mean
surface total alkalinity was more similar between dike (164.0
mg/i) and side channel (161.3 mg/i) and between main channel
1532.3 mg/l) and river border areas (il9.i mg/l) (Appendix B,
Tables 5, 6, 7, and 8). Highest mean surface values were recorded
for the single dike area and lowest mean surface values were recorded
for river border areas. During the low flow period (September),
mean surface alkalinities were similar for all habitats, ranging
from 201.0 mg/l at the dike area to 196.3 mg/l at river border
areas (Appendix B, Tables 5, 6, 7, and 8). Considering all
habitats, surface alkalinities increased on the average of about
40 mg/l from July to September while bottom alkalinities increased
about 60 mg/l from July to September. Differences in total alkalinity
between surface and bottom strata were greater during July than
during September. No phenolphthalein alkalinity was detected.

2.1.4.6. Nutrients (Water and Sediments).

a. Mississippi Ri-er. Nutrient analyses performed on water
samples collected from five s'de channel and 12 main channel
habitats during July 1974 showed ,concentrations of nutrients
between the habitats to be similar (Appendix B, Tables 1 and 2).
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Mean ammonia and nitrite nitrogen concentrations for both side
channels and main channel areas were identical, 0.7 mg/l and
0.1 mg/l, respectively. Mean nitrate nitrogen concentration
for side channels was 0.6 mg/l and for main channel areas
0.8 mg/l. Mean total phosphorus concentrations were also very
similar for both habitats; 1.4 mg/i for side channels, and 1.3 :ng/l
for main channels. During September 1974, nitrate and nitrite

nitrogen forms were not differentiated, but were reported as
nitrate-nitrite nitrogen combined (Appendix B, Tables I and 2).
Nitrate-nitrite concentrations for both main channels and side
channels were similar, 1.0 mg/l and 0.8 mg/l, respectively.
Mean total phosphorus concentration for both habitats was also
identical, 0.2 mg/l. During September, ammonia nitrogen was
higher in main channels (0.2 mg/i) than in side channels (0.06 mg/i).

Results of nutrient analyses performed on sediment samples

.Iected from side channels and main channel areas during July
a- presented ir. Appendix B, Tables 1 and 2. All values are
r~., ced on Lhe basis of dry weight. With one exception (total

nhcsphorus', concentrations of all nutrient forms were higher in
side channels than in main channel areas. Mean nitrate nitrogen

concentration in side channels was 18.0 milligrams per kilogram
(mg/kg); mean concentration in main channel areas was 13.3 mg/kg;
mean nitrate nitrogen concentrations for side channel and main
channel areas were similar, 2.2 mg/kg and 2.0 mg/kg, respectively.
In side channels, mean ammonia nitrogen concentration (10.7 mg/kg)
was more than twice the concentration observed in main channel
areas (5.0 mg/kg). The mean concentration of total phosphorus
observed was slightly higher in main channel areas (67.5 mg/kg)
than in side channels (64.2 mg/kg). Conversely, the mean concen-
tration of total Kjeldahl nitrogen (TKN) was higher in side
channels (677.6 mg/kg) than in main channel areas (67.4 mg/kg).
During September the mean concentration of total phosphorus was
higher in side channels (535.9 mg/kg) than in main channel areas
(137.1 mg/kg). The same trend was observed for total Kjeldahl
nitrogen concentrations. Concentrations of TKN in sediments did
not exceed the bulk sediment criteria proposed by the Environmental
Protection Agency (EPA) (cited in Boyd, et al., 1972) except in
one side channel (river mile 201.3) sampled in September.

b. Illinois River. Chemical analyses of water samples
collected from the Illinois River during July and September 1974
are presented in Appendix B, Tables 5 and 6. During July, a period
of high flow, identical concentrations of nitrite nitrogen and
total phosphorus were observed for both main channel areas and
side channels, 0.1 mg/l and 1.4 mg/l, respectively. Mean nitrate
and ammonia nitrogen concentrations were higher in main channel
areas (1.4 mg/l and 0.7 mg/l, re:spectively) than in side channels
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(1.0 mg/i and 0.4 mg/l, respectively). During the low flow
sampling period, September, mean concentrations of ammonia nitrogen
and total phosphorus observed for both habitats were also identical,
0.1 mg/i and 0.5 mg/l, respectively. Combined nitrate-nitrite
concentration was higher in side channels (2.8 mg/i) than in main
channel areas (2.5 mg/l) during the low flow sampling period.
None of the ammonia nitrogen concentrations exceeded the Illinois
Water Quality Standards (State of Illinois E. P. A., 1972).

The concentration of nutrients measured in sediment
samples collected from main channel areas and side channel of the
Illinois River during July and September 1974 are presented in
Appendix B, Tables 5 and 6. Of the various nutrient forms
measured during July, only total phosphorus occurred in higher
concentrations in main channel areas than in side channels. Mean
concentrations of all other forms (nitrate, nitrite, ammonia, and
total Kjeldahl nitrogen) were higher in side channels than in main
c l-inel areas. During September ammonia nitrogen and total
phosphorus concentrations were i ntical in sediments collected
from both side and main channel areas (0.1 mg/kg and 0.5 mg/kg,
respectively). However, contrary to what was observed during the
July 3ampling period, in September the mean concentration of total
phosphorus %-as higher in side channels (705.0 mg/kg) than in
main channel areas (392.4 mgikg). Mean total Kjeldahl nitrogen
concentration measured in the main channel areas during September
was 348.0 mg/kg. Total Kjeldahl nitrogen measured in one side
channel exceeded the proposed EPA criterion during September.

2.1.4.7. Metals (Water and Sediments).

a. Mississippi River. The results of metal analyses
performed on water samples collected from side channels and main
channel areas during July and September in the Mississippi River
are presented in ;ppendix B, Tables I and 2. Analyses were performed
for seven metals (arsenic, iron, manganese, lead, cadmium, zinc,
and mercury) and cyanide. The analyses showed that concentrations
of all metals, with one exception, were below maximum allowable

concentrations based on Illinois Water Quality Standards. During
July, mercury concentrations exceeded the Illinois Standard in
four side channels and eight main channel areas; in September, the
standard was exceeded again in four side channeli and five main
channel areas. Mean mercury concentrations in side channels
during July and September were 0.0048 mg/I and 0.0015 mg/l, respec-
tively. Mean concentrations detected during the same sampling
periods in main channel areas were 0.00045 mg/i and 0.0008 mg/l,
resiectively. According to Illinois Standards the maximum
allowable concentration of mercury is 0.0005 mg/l.
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Sediments from side channels and main channel areas
were also analyzed for those metals mentioned above (Appendix B,
Tables 1 and 2). Concentrations of lead, zinc, and mercury were
compared with bulk sediment analysis criteria by the EPA. Concen-
trations of lead and mercury in sediments collected from main
channel areas during both July and September were below the proposed
criteria based on percent dry weight. However, zinc concentrati ..
exceeded the proposed criterion in two main channel areas during
Jul:!; during September zinc concentrations did not exceed the
criterion. Metal analysis performed on sediments from side channels
revealed a similar trend. Concentrations of zinc exceeded the
maximum allowable level in two locations during July, and in
three locations during September. Mean concentrations of zinc
during these periods were 93.7 mg/kg, and 60.7 mg/kg, respectively.
Lead and mercury concentrations were below proposed criteria.

b. Illinois River. Metal analyses were also performed on
-cr and sediment samples collected from five main channel areas

a... two side J:iannels of the Illinois River. Results are presented
.n .Ipi~pndix 3, Tables 3 and 6. Concentrations of arsenic, manganese,
il., :admium. and zinc in water samples collected from both side
r.uinaei; and main channel areas during July and September were all
below the 0.inois water quality standards. Mercury concentrations,
howaver, exceeded the standard in two main channel areas during
both sampling periods. The mean mercury concentration during
July was 0.0032 mg/l; during September the mean concentration
was 0.00102 mg/l. Concentrations of lead, zinc, and mercury, in
addition to other metals, were analyzed in sediments collected
from side channels and main channel areas during the study and these
are presented in Appendix B, Tables 5 and 6. Lead and mercury
concentrations did not exceed proposed EPA criteria during either
sampling period. Conversely, zinc concentrations from both habitats
were higher than the proposed criterion. During July four of the
five main channel areas and both side channels sampled contained
zinc concentrations that exceeded the criterion. During September
zinc concentrations in sediments from two main channel areas and
both side channels exceeded the maximum allowable value. The
highest mean concentration of zinc was associated with side channels
during July.

2.1.4.8. Pesticides (Water and Sediments).

During July 1974, detectable concentrations of organochloride
pesticides were observed in sediment samples collected from side
channels and main channel areas from the Mississippi or Illinois
Rivers.

a. Mississippi River. During September, sediments
collected from side channels and main channel areas were analyzed
for the following organochloride pesticides: chlordane, dieldrin,
DDE, DDD, and DDT. AlsO, analyses were performed for polychlorinaLeu
hiphenyls (PCB).
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analyzed for. Among main channel areas sampled on the Mississippi
River, the only detectable compound was PCB. PCB concentrations

ranged from 17 micrograms per gram (ug/g) to 57 ug/g and averaged
28.3 ug/g. Analyses of sediments collected from side channels
during September indicated that all six pesticides mentioned above
occurred in detectable concentrations. Chlordane ranged from
0.0 ug/g to 7.0 ug/g and averaged 2.57 ug/g. Dieldrin ranged
from 0.0 ug/g to 10 ug/g and averaged 4.28 ug/g. Mean concentra-
tion of DDT was 3.14 ug/g and ranged from 0.0 ug/g to 6.0 ug/g.
Mean concentrations for the remaining forms were: DDE (2.71 ug/g),
DDD (7.85 ug/g), and PCB (61.42 ug/g).

b. Illinois River. Pesticide analyses of sediments col-
lected from side channels and main channel areas during Septemb-r
1974 showed detectable concentrations in both habitats. In every
:,_e, 'igher concentrations of pesticides were detectei among side
channels tnan among main channel areas.

2.1.4.9 Summary.

Generally speaking, differences in physicochemical
variables between the Mississippi and Illinois Rivers were most
noted among surface, bottom, and water column data categories.
Analysis of surface physicochemical variables indicated that higher
mear. values for dissolved oxygen, turbidity, and pH were associated
with the Mississippi River. Higher bottom temperatures were also

observed for the Mississippi River. Mean total alkalinity concen-
trations were higher for the Illinois River for all depths sampled.
Of those column physicochemical variables measured, only settleable
solids was shown to differ between rivers with highest concentra-

tions noted for the Mississippi River.

Fewer differences between rivers were noted for water and
sediment chemistry variables. Of those water chemistry variables
measured, :niy total phosphorus differed significantly between
rivers. Sediment chemistry variables which differed included
ammonia nitrogen, total phosphorus, and iron. In all cases, the
means of both water and sediment chemistry variables were noted
to be greater for the Illinois River than for the Mississippi
River.

In one side channel on the Mississippi River and one side

channel on the Illinois River during September total Kjeldahl
nitrogen was found in the sediments to exceed the proposed EPA
criteria. During July, mercury concentrations in the water of the
Mississippi, exceeded the Illinois Standard in four side channels

and eight main channel areas; in September the standard was ex-
ceeded again in four side channels and five main channel areas.
Zinc concentrations exceed the proposed criterion in the water
from two main channel areas during July. In sediments from side
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channels concentrations of zinc exceeded the maximum allowable
level in two locations during July, and in three locations during
September. In the Illinois River mercury concentrations in the
water exceeded the standard in two main channel areas during both
sampling periods. Zinc concentrations in sediments from both
habitats were higher than the proposed criLerion. During July
sedinents from four of the five main channel areas ard .hi t

canneis sampled contained zinc concent rat ions that e:-:ceee.c
criterion. During September zinc concentrations in sediment-,
-rim two main channel areas and both side channels exceeded the
maximum allowable value.

. !. 5 CLiMAT E

.I e studv area experiences a modified continental Ii.maze.
;s" n I.-'onai cIanges in e weazher are ccmnon because :he

- es In tie path of cold air moving south from Canada, warm
: .ar coming north from the Gulf of Mexico, and cry air
".n :rom the west and sout:wvest.

Winners are brisk though seldom severe while summers are
in St. Louis records since '871 show that temperatures

iroD :, zero or below on the average of two or three days per
year, while the lowest temperature recorded at St. Louis was
-. F in January of 1844.

In the summer, temperatures rise to 90'F or higher on
an average of 35 to 40 days per year. The months of June, July
and August have normal daily maximum temperatures over 35'F and
are generally the hottest months of the year.

Normal annual precipitation for the St. Louis area,
based on the average for the period 1931-19b0 is about 35 inches,
a maximum of 68.S3 inches was recorded in 1958 while a minimum c f

"0.59 inches occurred in 1953.

2.1.6 AIR QUALITY

The majority of the Upper Mississippi and Lower Illinois
River basins is rural and consequently is relatively free of air
pollutants. The southern end of Pool 26 receives air pollutants
from the St. Louis Metro Area during periods of southerly wind
ilow.

2.2 BIOLOGICAL ELEMENTS

2.2.1 AQUATIC COMfUJNITIES

2.2.1.1. General.

!he summary description of the aquatic communities in Naviga-
tion Pools 24, 25, and 26 6f the Mississippi River between Alton,
Illinois, and Hannibal, Missouri (referred to as Upper Mississippi
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River; approximate river miles 200-300), and the Illinois River
between Grafton and Beardstown, illinois (referred to as Lower
Illinois River; river miles 0-80) is based on the preliminary
results of on-going studies being conducted by the U.S. Army
Engineer Waterways Experiment Station (WES), Vicksburg, Mississippi.

The U. S. Army Engineer District, St. Louis (SLD) requeszt=
'.4ES to perform an environmental inventory ana assessment of oioti,
and abiotic factors within the project area. The overall project
objectives were as follows: (1) to provide a comprehensive data base
for the project area; (2) to establish a reference source for prepa-
ration of an Environmental Statement for operation and maintenan:e
of the 9-foot channel in the project area; (3) to provide docu-
mentation of changes, if any, occurring as a result of operation
and maintenance activities; (4) to study alternative operation

dn malnzenance ceciniquis; and (5 c privide aditional infornation
,o 'te wise use of existing resources of tihe area.

An interdisciplinarv study team composed of investigators

frm AES, SLD, _Clorado State University (CSU), Southern Ilinois

University , illinois Natural History Survey (INHS), and
MIissouri Botanical arden (MBG) participated in different aspects
-f :1e s:ud.

In addition to coordinating the various research efforts

of other team members mentioned above, WES conducted a study that
provided an ecological characterization of the aquatic ecosystem

within the study area. This study represents the most recent and

most extensive inventory of the aquatic communities. Samples were

collected from 50 sites on the Upper Mississippi River and 21 sites
on the Lower Illinois River from four different habitats during

two periods, one following a continued period of high flow (July

1974) and another during a period of low flow (September 1974).

Although final analysis and interpretation of the data

zollected in this study have not beea fully completed, for the
purposes of this summary, a brief description of the biological

characteristics of four major aquatic habitats studied is presented.

Those major aquatic habitats include the main channel, river border

area, diked area, and side channels.

2.2.1.2. Community Characteristics.

a. Habitats. The surface areas of the four major
habitats in the study area were calculated using a computer and

digitizer/plotter. Areas of the habitats were integrated using

1972 navigation charts for the Upper Mississippi River and 1970
navigation charts for the Lower Illinois River. The main channel
habitat was defined as the navigation channel which has a mini-
mum depth of 9 feet and a minimum width of 300 feet. Side channels
included any departures from the main channel which were connected

to the main river during mean flows. Dike habitat was arbitrarily
defined as that area directly downstream from a dike or dike field for
a distance of one-quarter mile. River border habitat was considered
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to be that area in the main river exclusive of areas calculated
for dike and main channel habitats.

The total combined area of all four habitat types calcu-
lated for Pools 24, 25, and 26 of the Upper Mississippi River
was 66.67 square miles (Appendix C, Table 1). Of this total,
river border areas accounted for 42.9 percent, side channels .or
2i. percent, dike areas for 19.1 percent and the main channel
fr cnl.y 8.4 percent.

Total area of the same habitats in tle lower 80 miles of
the illinois River amounted to 15.10 square miles. Relative
percentages of the four habitats were as follows: river border
areas. 58.7 percent; main channel, 29.9 percent; side channels,
.3 percent; and dike areas, 2.1 percent. River border areas,

rf'r cbenthne Mississippi and Illinois Rivers, account for the
ma _ t-• if the total areas. In the Illinois River, side channels
aiM dike areas are poorly represented on the basis of surface

Jnversely, t-hese habitats together account fur about 50
of :he total area calculated for the Mississippi River.

3. Phytcplankton.

(i) Mississippi River. Phytoplankton samples were
,lie-ted from main channel and side channel habitats during July

a,. September 1974. The numbers of different genera collected
from both side channel and main channel habitats were essentially
the same, 130 and 129, respectively (Appendix C, Table 2).
Genera collected from each habitat represented four phyla:
Chlorophyta, Chrysophyta, Cyanophyta, and Buglenophyta. Among
side channels, Chrysophyta made up about 80 percent of the total
density (Appendix C, Table 3). Chlorophyta and Cyanophyta were
the next most common forms. Euglenophyta accounted for about 3
percent of the total density.

Similar to the observations made among side channels,
Chrysophyta accounted for about 72 percent of the total density
in main channel habitats (Appendix C, Table 4). Chlorophyta, however,

was more abundant in main channel habitats than in side
channels, accounting for 30 percent of the density. Cyanophyta
and Euglenophyta together accounted for less than 10 percent of
the total.

(2) Illinois River. The number of different genera
collected from side channels and main channels in the Illinois
River was about half of the total number of genera which were

collected from similar habitats in the Mississippi River (Appendix
C, Table 2). Sixty-two different genera from side channels and
83 from main channel habitats were identified. While diversity
was observed to be greater among main channel areas, a greater
mean total density was calculated for side channels than for
main channel areas (Appendix C, Tables 5 and 6). Consistent with
observations made for the Mississippi River, of the four phyla repre-

sented in the samples, Chrysophyta was numerically dominant and



represented about 75 percent of the total density in both habitats.
Chlorophyta was the next most dominant group represented in side
channels (17.1 percent) and in main channel areas (19.6 percent).

c. Zooplankton.

(1) Mississippi River. Zooplankton were collected con-
currently with piiytoplankton from side channel and main channel
stations. Twenty-seven genera were identified from side channels
while 21 genera were identified from main channel areas (Appen-
dix C, Table 7). All genera collected represented three major
groups: Cladocera, Copepoda, and Rotifera.

Mean total density for zooplankton collected from side
channels was 31.1/liter (Appendix C, Table 3). Of that total,
Rotifera accounted for 66 percent, Copepoda for 29 percent, and
Cladocera "or abou; 5 percent. The same trend was observed among
main channel areas: Rotifera made up 53 percent of the mean total
de. sity, Cooepoda accounted for 39 percent, and Cladocera accounted
for about 8 percent (Appendix C, Table 4). Zooplankton densities
calculated for main channel areas were about half of those
observed among side channels.

(2) illinois River. A composite list of zooplankton identi-
fied from side channel and main channel stations in the Illinois
River is presented in Appendix C, Table 7. The diversity among
main channel areas was greater than the diversity among side
hannels. Among main channel areas, 20 genera were identified;

13 were identified from side channel areas.

In addition to a more diverse zooplankton fauna, higher
densities of zooplankton were observed in main channel areas
(Appendix C, Table 5). Of the mean total density (30.6/liter) of
zooplankton associated with main channel areas, over 50 percent were
represented by Copepoda. Rotifera accounted for 40 percent, and
Cladocera accounted for five percent of the total density. Zoo-
plankton were less abundant among side channels. The mean total
density of zooplankton was 21.5/liter. As was observed for main
channel areas, the dominant group was Copepoda, which accounted
for about 50 perce t. Rotifera, however, were more abundant in
side channels tha, in main channels, accounting for almost 43 per-
cent of the total oansity. Cladocera accounted for the remaining
seven percent.

d. Benthos.

(1) Mississippi River. Benthic organisms were collected
from the four major habitats. Of the four habitats studied, the
greatest number of different genera (69) were collected among river
border areas (Appendix C, Table 8). Fifty-nine genera were iden-
tified from side channels, 56 from dike areas, and 39 from the
main channel.
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Side channels of the Mississippi River supported the
highest densities and diversity of benthic organisms of all habitats
sampled (Appendix C, Table 3). Based on the mean total density
(951.3/712 ) and mean species diversity calculated over sampling
periods, aquatic Insecta and Oligochaeta accounted for 55 and 42
percent, respectively. Castropoda. Crustacea, Hirundinea, :ematoda,
and Pe!ecypo.da were represented, although their ibunda '..:as al1.

Dike areas supported the next highest densities and species
JiversvLy of benthic organisms (Appendix C, Table 9). Based on
samples collected in July and September 1974, the mean total density
was 694.7/n 2 and mean species diversity was 1.82. As they had in
the side channels, Insecta, representing 55 percent of the total,
and Oligochaeta, representing 43 percent, numnerically dominated all
utier zroups in the dike area. Pelecypoda, Gastropoda, and

rl stac a :orbin.l accounted for the renaining two percent.

River border areas sampled for benthos showed similar

r. :e .b-e-ved fcr side channels and dike areas. Major

-'u1 -?resence4 in the samples were Insecta and Oligochaeta
S 1 e 10). However, these groups were not so evenly

.striuted as was observed for side channels and di~e areas.
" . c pr : ,Of he mean total density (539.3/m-) were

represented by Insecta. Oligochaeta accounted for 10 percent of
the total density. Mean species diversity was 1.58. No representatives
of Cruszacea or Gastropoda were identified from the samples analyzed.

The main channel area of the Mississippi River supported
the lowest benthos densities of the habitats sampled. As stated
aarlier, the lowest diversity was also observed for this habitat.

Mean total density was 154.8/m z and mean species diversity was
1.31. Only four groups of organisms were represented in the samples
(Appendix C, Table 4). Insecta accounted for 90 percent of the
mean total density; Oligochaeta made up about nine percent. Pele-
:,poda and Gastropoda together accounted for less than one percent of
the mean density.

(2) Illinois River. The same four habitats that were
sampled for benthos in the pool areas of the Mississippi River
were also sampled in the Illinois River during July and September
1974. Fifty-two genera were identified from river border areas,
31 from side channels, 22 from the main channel, and 18 from dike
areas (Appendix C, Table 8). This trend was similar to the one
obseived for the Mississippi River, except that for the Illinois
River, fewer genera were identified from dike areas rather than
from the main channel.

The one dike area sampled for benthic organisms in the
lower 80 miles of the Illinois River yielded the highest density
of benthos of the habitats sampled. It should be pointed out
that the results based on such a small sample size may not be
representative. Dikes are not a characteristic feature of this
reach of the Illinois River and make tip only 2.1 percent of the
total area. Almost 76 percent of the mean total density (873.0/m-)
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associated with this dike area was represented by Oligochaeca
(Appendix C, Table 11. Mean species diversity was 2.57, second
only to Qide channels. Only two other groups were collected
in the samples; Insecta, which accounted for 19 percent, and
Pelecypoda, which accounted for about five percent.

Side channel habitats sampled in the 111inois River
were ranked second in terms of diversity and abundance of benthos
genera identified and first with respect to species diversity.
Mean total density was 747.7/m 2 and mean species diversity was
2.87. Like river border areas, the same three groups or
organisms represented in the samples followed the same order uf
abundance. Oligocihaeta made up 62 percent of the total,
Insecta 20 percent, and Pelecypoda about nine percent (Appendix ,
Tajle 6).

Six major groups of benthic organisms were identified
fr'm samples :ollected from the river border areas (Appendix C,
Ta-.= 12.. The mean total density, based on the July and
September samples, was 551.8/m 2 and the mean species diversity
was 2.32. lnsecta accounted for 50 percent of the total,
Oligochaeta made up about 36 percent, and Pelecypoda aczounted
for 14 percent. Other groups which occurred among river border
areas but which were not found in either dike areas and side
channels included Hirudinea, Crustacea, and Turbellaria.

The abundance and diversity of benthic organisms was
lowest in the main channel habitat of both rivers. Mean total
densit among main channel areas of the Illinois River was
85.7/m and mean species diversity was 1.22,( Appendix C,
Table 5). As was observed for dike areas and side channels, only
Oligochaeta, Insecta, and Pelecypoda were represented in samples
collected from the main channel. However, in contrast to what
was observed in the two habitats mentioned above, Insecta was
the numerically dominant group (65 percent). Oligochaeta
accounted for 22 percent, while Pelecypoda contributed about 13
percent of the total density. A list of the type and distribution
of mussels collected by Starrett (1971) in the lower Illinois is
shown in Table 48 (Appendix C). Table 49 (Appendix C) lists
those species recorded since 1870.

e. Commercial Importance of Mussels. The shellfish resource
of the Upper Mississippi River and Lower Illinois River have been
largely unexploited since the 1920*s, when the market for pearlshell
buttons disappeared. Ir the late 1960's, some southern companies
dealing in mussel shell and shell products set up commercial opera-
tions on the Upper Mississippi River. This was caused mainly by
the market demand for shells by the Japanese pearl-culture industry.
Pearl culturlists have found that a calcareous nucleus inserted
into the oyster is the best material to use for a pearl to form a-
round. Mussels that have massive shells are the most desirable,
such as Amblema, Quadrula, Pleurobema, and Meyalonais which are
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found in the Mississippi and Illinois Rivers. Most of the mussel
shells companies that operated on the two rivers were from Tennessee
and Alabama where mussel populations were depleted to an extent that
shells became scarce and prices rose.

A boat equipped with three 20-foot crowfoot brails and two
men can take up to a ton of clams per day, but the average is probably
closer to 800 pounds. The clams are cooked in large vats which
separates the meat from the shell. Little or no effort is spent
on searching the meat for pearls, although some independent clamers
do this. At present the shell industry has declined from what it
was in the late 1960's.

f. Drift. It has long been recognized that drift orga-
nisms may contribute significantly to river ecosystems. Measure-
ments of quantities of drifting organisms in riverine systems have
indicated that the drift component is important as food items for
fish, as colonizers of previously disturbed substrates, and as in-
dizators of water quality.

Drift has been shown to vary with seasons (temperature),
time of day (light intensity), and life history and morphological
adaptations of :he species involved. It has also been hypothesized
that the quantity of drift is related to production in the stream.
Tnis hypothesis suggests that the drift component during normal
stream flow is composed of "excess" organisms produced on the
substrate.

During July and September 1974, the Waterways Experiment
station sampled drift during 24-hour periods in a side channel
and main river channel in the Mississippi (river mile 255.5) and

Illinois Rivers (river mile 57.6).

The side channel station sampled in the Mississippi
River was in Westport Chute, about three miles downstream from its
head. The side channel station sampled in the Illinois River was
about 1.4 miles downstream from its head at the upper end of Big
Blue Island.

The sampling program was designed to establish the diel
(24-hour) variation in the species composition, total numbers,
and biomass of drift organisms passing through the sampling areas.

Five collections during a 24-hour period were made from

both the main channel and the side channel in the Mississippi
River, while six collections were made in the Illinois River during
both sampling periods.

An attempt was made to sample both side channel and main
channel stations at equal times of the day and night to insure
comparability of data. From the data collected, comparisons of
numbers and biomass as well as the quality or species composition
of the drift were made. These data are presented in Appendix C,
Tables 13 through 20.
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(1) Mississippi River (Main Channel). During both sampling
periods the quality and quantity of the drift varied with time
of sampling. In July, the samples were characterized by a greater
variety of organisms, including Odonata, amphipods, snails, hemip-
terans, beetles, and larval fishes-which were not found in September
(Appendix C, Tables 13 and 15). Mayflies dominated all other
forms in terms of total numbers and biomass in the July samples
Hcwever, in the September collections, caddisflies accounted
for most of the total drift by numbers and biomass. This difference
is probably related to the different life cycles of these two major
groups.

While the diversity of total drift during the 24-hour
period was greater in July, total numbers and biomass of drift
organisms captured were about twice as high in September. Only
in the main channel of the Mississippi River was this relationship
observed.

(2) Mississippi River (Side Channel). Similar to the
observation made in the main channel, there was a greater diversity
organisms collected from side channels during July than in Septem-
ber (Appendix C, Tables 14 and 16). The total collections contained
representatives of the same groups found in the main channel.
Mayflies were most abundant during July, and caddisflies were
collected in greatest numbers during September.

During July, total numbers and biomass were five times
greater than those represented by the September samples. Clado-
cerans, most important (numerical and biomass) group found in
July, were replaced by midges (numbers) and mayflies (biomass) in
September. As observed in the main channpl habitats, the major
component of the drift occurred during the hours of darkness.

The primary difference between the two habitats, based
cn a gross comparison, is that during the July sampling period,
the side channel yielded about three times the quantity (both
numbers of organisms and biomass) as the main channel. During
the September sampling period, the main channel yielded greater
numbers and biomass than did the side channel. Differences of
these types are difficult to explain, but they probably are
related to differences in flow rates.

(3) Illinois River (Main Channel). The difference in the
numbers of major groups represented in collections during the 24-
hour sampling periods during both months was not as large in the
Illinois River as the Mississippi River main channel (Appendix C,
Tables 17 and 19). Three orders of larval fishes were the only
major groups found in July that were not found during September.
Total biomass and total numbers of organisms collected in July were
four and ten times greater, respectively, than in September. Of
the groups represented in collections during both periods, the
most dramatic change was associated with the Cladocera. The
density of Leptodora kindtii. a large cladoceran, approached
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27,000/100 m3 durin July. During September, its density was
recorded as 1/100 m .

(4) Illinois River (Side Channel). Drift samples collected
from the side channel station during July represented a more diverse
assemblage of organisms and contained greater numbers and biomass

than did those samples collected for September (Appendix C, lables
IS and 20). The most abundant group in July was the cladocerans.
However, mayflies, caddisflies, and larval fishes were comparable
in terms of biomass. The number of cladocerans was reduced from
a total of 6,000 per 24-hour period in July to 14 per 24-hour
period in September. Accompanying this reduction in abundance of
the cladocerans was a general decrease in the total biomass and
totJl numbers. The only group to increase in abundance during
Jeptember was Lhe caddisflies.

The main channel habitat was characterized by considerably
:.:gner total numbers of drift organisms per 24-hour period in
J., as compared to the side channel. Total biomass estimated from
each habitat was similar. Side channel and main channel habitats
;ere aora similar during September than during July.

(5) Conclusions. Drift organisms are significant in
both the Mississippi and Illinois Rivers. A greater percentage
of the total drift occurs during the hours of darkness. The drift
was greater during high flow than during average flow. This differ-
ence could be related to the life histories of the organisms
as well as to physical influences, such as the flow of water.
No oligochaetes and few mollusks were observed in drift samples.

g. Fish. The inventory of the aquatic communities
conducted by the Waterways Experiment Station for the Upper Missis-
sippi River did not include fish collections. Instead, a literature
survey was conducted to obtain available references which would
provide pertinent fishery data for the study area. Concurrently,
Dr. Richard Sparks, Illinois Natural History Survey, conducted
an electrofishing survey of the lower 80 miles of the Illinois
River (Sparks, 1974). The primary objective of Sparks' study
was to provide an estimate of the relative abundance and to deter-
mine species composition of fish populations in the Lower Illinois
River. The Illinois Natural History Survey has been actively engaged
in electrofishing surveys of the Illinois River for many years.
Data collected in 1974 have been evaluated with reference to
historical data dating back to 1959.

Pertinent documents published prior to the construction
of the series of locks and dams deal primarily with the entire
Illinois and Mississippi Rivers or with specific secCions within the
rivers. Much of the recent literature has included information
about specific navigation pools. For this environmental statement
the discussion is directed toward a consideration of (1) the
entire upper reaches of both rivers (from St. Louis, Missouri,
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to Minneapolis, Minnesota, on the Mississippi River; and from
Grafton, Illinois, to Chicago, Illinois, on the Illinois River)
and (2) navigation Pools 24, 25, and 26 on the Mississippi River;
and the lower 80 miles of the Illinois River. The commercial
fishing statistics were taken from the Annual Proceedings of the
Upper Mississippi River Conservation Committee (UMRCC) (1948-1974).

(1) Species Composition. The Keokuk Dam, located on :he
Mississippi River at river mile 364.3, was contructed by a private
power company in 1913. Prior to the construction of this dam,
there were no permanent barriers across the Mississippi River.

Following completion of Keokuk Dam, the U.S. Bureau of
Fisheries and Wildlife (now U.S. Fish and Wildlife Service) inti-
tiated a study to determine what effect the dam had on the upstream
migration of fish. Results of the study indicated that the dam
formed a barrier to extensive upstream migration of the following
fishes: American eel (Anguilla rostrata), buffalo (Icitobus sp.),
carp (Cyprinus carpio), catfish (Ictalurus sp.), freshwater
dr-.z (Aplodinotus grunniens), Alabama shad (Alosa alabamae), paddle-
fish (Polvodon spathula), sauger (Stizostedion canadense), shortnose
gar (Lepisosteus platostomu 4 shovelnose sturgeon (Scaphirhynchus
platorynchus), and skipjack herring (Alosa chrysochloris). In
all probability, spawning of at least three species, the blue
sucker (Cycleptus elongatus), Alabama shad, and skipjack herring,
has been impaired (Carlander, 1954). No reference was made by
Carlander regarding who other species were not affected.

The species composition has changed significantly since
the 1880's. Appendix C, Table 21 is a current list of the most
common species associated with navigation Pools 24, 25, and 26
of the Mississippi, and the lower 80 miles of the Illinois River.
From a comparison of recent studies with those conducted before
1908, it appears that 18 species of fish have disappeared from
the Illinois River (Mills, 1966). Carlander (1954) noted that
several species of fish have completely or almost completely
disappeared from the Upper Mississippi River commercial catch
since the 1890's. These fish species include the following:
walleye (Stizostedion vitreum), sauger, yellow perch (Perca
flavescens), white bass (Morone chrysops), yellow bass (Morone
mississippiensis), sturgeon, paddlefish, and American eel.
Increased turbidity, sedimentation, chronic pollution, reduced
habitat and food organisms, construction of dams and impoundments,
and drainage of bottomlands are thought to be important factors
contributing to the disappearance of certain commercial fish
species (Mills, 1966; Smith, 1971). Also, fishing regulations
have changed, eliminating some species from the commercial catch.

(2) Sport Fishery. A number of major habitat types
potentially provide the sport fisherman opportunity for catching
fish. These include: main channel, river border area, dike areas,
side channels, bottomland lakes, and backwater areas.
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Tailwater habitats below dam structures, backwater areas,
and bottomland lakes adjoining the river are actively used by sport
fishermen (Barnickol, et al., 1951). Barnickol, et al., (1951) indi-

cated that numbers of sportfish are greater in the upper end of
navigation pools and in side channel areas than in other habitats.

Bertrand, et al., (1973) found greater numbers of sportfish in the

side channel areas than in the other habitats.

The WES study indicated that side channel and river border
areas characteristically have a more diverse species composition than
main channel areas. For example, Ragland (1974) observed that fish
species more commonly associated with the side channels included:
bigmouth buffalo (Ictiobus cyprinellus), black crappie (Pomoxis
nigromaculatus), bluegill (Lepomis macrochirus), bowfin (Amia calva),
carp, gizzard shad (Dorosoma cepedianum), largemouth bass (Micropterus
salmoides), shortnose gar, and white bass. Ragland (1974) noted that
species such as freshwater drum and sauger appeared to prefer the river
border areas. However, Ragland's study was not conducted in the projecL
area and therefore the results from that study as they apply to the pro-
ject area have not been verified.

The sport fishery in the Illinois River has generally declined
from pre-1900 levels. This decline is attributable to a loss of habitat
; u increased pollution. Habitat was lost in some areas through leveeing
..-La 4rining of bottomland areas in the 1920's and by siltation in
:.her arcas. Siltation has resulted in undesirable habitat modifica-
:ion as well as habitat reduction (Sparks, 1974).

(3) Commercial Fisheries. The commercial fishery of the
Mississippi River is essentially based on four groups of fish: carp,
uffalo, catfish, and freshwater drum (Sullivan, 1971). Commercial

fishing records in the Upper Mississippi River date back to 1869 (Car-
lander, 1954). The most pronounced change in the fishery has been the
change in abundance of various fish species. According to Carlander
(1954), the commercial harvest of carp, a species which was not present
in the river before 1800, increased significantly during the early
twentieth century. For the present study, analysis of commercial fish-
Ing statistics for Pools 24, 25, and 26 indicate that carp represented
approximately 38.5 percent of the total commercial catch based on data
from 1953-1973 (Appendix C, Table 22). In 1894, buffalo comprised about
43 percent of the total poundage. The ratio of buffalo to carp at this
time was 12:1. By 1899, the ratio of carp to buffalo was about 1:1 (Car-
lander, 1954). A 3:1 ratio for carp to buffalo essentially was constant
from 1922 to 1954 (Carlander, 1954). Based on UMRCC statistics, the ratio
of carp to buffalo within the study areas has been approximately 1.5:1
from 1953 to 1973 (Appendix C, Table 22).

All major commercial species have exhibited fluctuating
harvest trends throughout the 20-year period 1953-1973, which is
characteristic of wost fish populations (Appendix C, Figures I
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through 4). Carp have varied from approximately 222,000 pounds
(in 1953) to approximately 652,000 pounds (in 1965), yielding an
average yearly catch of 377,000 pounds. Buffalo have varied from
approximately 155,000 pounds (in 1953) to approximately 370,000
pounds (in 1955), yielding an average yearly catch of 239,500 pounds.
Data for catfish indicate a range from approximately 84,000 pounds
(in 1973) to 305,000 pounds (in 1964), yielding an average yearly
catch of 181,100 pounds. The harvest of freshwater drum varied from
77,000 pounds (in 1968) to 197,000 pounds (in 1955), averaging
148,000 pounds annually. There appears to be no direct correlation
among the four species regarding the fluctuating trends.

2.2.2 TERRESTRIAL COMMUNITIES

2.2.2.1 Vegetational Communities

A total of 324 terrestrial plant species in 80 families
;ere - ierved during 1974 in the project area by Klein, et al.,
<I975). Voucher specimens were deposited in the herbarium of the
Missouri Botanical Garden and the list is reproduced here in Appendix
C, 7-blo 23.

Plant communities are usually described on the basis of their
species composition and the relative contributions of these species to
the community. Many quantitative measures such as cover, frequency,

density and basal area can be used to determine the importance of a
species to a particular community. Cover was selected as the im-
portant parameter in this study area because it was appropriate to
.... cbject.ves of the study and because it was an easily applied,

reliable measure (Klein, et al., 1975).

Cover class data were obtained from forest stands within the
project area and quantitative data were gathered from old field and wet-
land islands. The locations of stands are indicated in Figure 2-17.
Old field and wetlands comnunities and forest communities were recognized
by Klein, et al., (1975). Plant communities and their distribution are
indicated in Plate 4, A-D.

2.2.2.2 Vegetation Types

a. Nonforest--old fields. Cultivated lands which have been
abandoned develop old field communities. These were not numerous in the
study area but are important because they are a starting point for second-
ary succession and because they are an important wildlife habitat.

Seven old field communities on the floodplain, including one on
a Pleistocene terrace, were examined. All but one of these contained tree

species, which were usually less than two meters tall. Herbs were common
in all stands, usually with cover of at least 75 percent. The forbs and
graminoids usually reached into the 0.5 to 2 meter class and were common
at all levels to the ground.
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Seventy-eight species, plus eight additional taxa identi-
fied to genus only, were collected from these seven sites. Only
eight species occurred at three or more sites. The most important
species were cocklebur (Xanthium spp.) and yellow nut grass
(Cvperus esculentus), each of which had a cover of over 75 percent
in one stand. Next in importance was smartweed (Polygonum spp.).
Five species were found in old fields: P. erectum, P. lapathifolium,
P. pensvlvanicum, P. persicaria, and P. punctatum. The cover of
smartweed was usually low, often less than five percent.

Timothy (Phleum pratense) was common at two sites, including
the one on a terrace, and was found less abundantly at one other
site. Swamp milkweed (Asclepias incarnata) was found at three
sites in low to moderate numbers. Morning glory (Ipomoea spp.) was
found at as many as three. Water parsnip (Sium suave) was the
only other species that was found at as many as three sites,
aiwayE with a low cover value.

Cottonwood (Populus deltoides) was the most common tree
s.eecics found, followed by willow (Salix spp.), white ash (Fraxinus
arericana), and silver maple (Acer saccharinum). The only field
'::h pin oak (Quercus palustris) was the terrace site and the
foDrests on these sites were also anomalous (see discussion of Oak-
Hickory Community).

Many old fields, especially along the Illinois River, were
flooded most of the sunmer (1974). four of these were examined
for successional patterns. The primary invader was cocklebur (Xanthium
pensylvanicum) with a cover greater than 75 percent. Smartweed
(Polygonum pensylvanicum) and morning glory (Ipomoea lacunosa) were
less abundant. Older fields with trees present had a similar
species composition, but the cover of cocklebur was not as high.
Other common species were fog fruit (Lippia lanceolata), yellow nut
grass, and water hemp (Amaranthus tamariscinus). Trees most
commonly found were cottonwood and silver maple, usually occurring
as very dense stands of trees one to two meters tall. Willow
and buttonbush (Cephalanthus occidentalis) were found in fields
located close to the river.

b. Nonforest--wetland communities. Wetland may be
divided into three major groups based upon their physiognomy:
forb dominated, graminoid dominated, and those dominated by
broadleaf deciduous trees.

Four forb-dominated wetlands were quantitatively sampled.
One, located near Pere Marquette State Park, exemplified
the physiognomic changes that took place along a moisture gradient.
The first section of this wetland was dominated by American lotus
(Nelumbo lutea). It had approximately one meter of standing
water in it on the day examined (27 September, 1974). Lotus
covered an estimated 75 percent of the area and was the only
common species. Big duckweed (Spirodela polyrhiza) and pondweed
(Potomugeton pectinatus) were the only other species observed
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in this stand. Their combined cover was less than five percent.
In shallow water (less than 10 centimeters), mud plaintain (Heteran-
thera limosa) was found. Adjacent to this area, an arrowhead
community (Sagittaria latifolia and S. graminea) was sampled
with 10 random quadrats. Total cover was estimated as 57 percent.
The second most important species, by cover, was again big
duckweed with only about six percent cover. No other peci
covered as much as five percent of the stand.

Closer to shore, grasses, sedges, and smartweed replaced
the arrowhead. Ricecut grass (Leersia orvzoides) and yellow
nut grass (Cyperus esculentus) were the dominant species. ?rim-
rose (Jussiaea repens) was also common.

The successional pattern indicated that eventually the
lrtus community will be replaced by the arrowhead co uni., which
in turn will be supplanted by the graminoid community.

A similar pattern was found in a wetland on Pharrs Island.
7o demonstrate the species gradient, atransect was run from the
edge of a forest through a marsh until the vegetation ceased to
chanze in ipen water (a distance of about 35 meters). The first
23 meters of the transect were quite muddy. Tall white aster
(Aster simplex) was the dominant herb. The most notable vege-
tation change through the transect was the gradually increasing
abundance of arrowhead from the shore to the end of the transect.
In the first 10 meters of the transect, arrowhead had a mean

cover of only one percent (70% frequent, i.e., occurred in 70
percent of the quadrats). In the following 10 meters, its cover
increased slightly to five peicent (90%). In the third 10 meter
segment, its cover averaged seven percent (10% frequent). in
the final five meters, the cover of arrowhead averaged 43 per-
cent (100% frequent).

The last 11 meters of the transect had 15 centimetecs
of standing water. Lesser duckweed (Lemna minor) was a codcminant
in these quadrats. Its mean cover was 43 percent. It should be
noted that duckweed is a floating vascular plant and thus subject
to movement by wind. Its abundance increased markedlv in the
last few meters of the transect. Smartweed (Polygonum pensv-
vanicum) was rare in the quadrats, though a large patch was
found just to the side of the transect. Tree seedlings of three
spec.es (willow, Salix nigra; silver maple, Acer saccharinum;
and cottonwood, Populus deltoides) were present, though rare, in
the transects, suggesting tree invasion. There were no seed-
lings found in the last 15 meters (the wettest) of the transect.
In fact, only three species were found in these last 15 meters,
arrowhead, duckweed, and smartweed (Polygonum punctatum). The
latter occurred in only one of these quadrats with a cover of
five percent.
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At the end of the transect lay an open water community
dominated by American lotus. There was approximately 1.3 meters
of standing water in this community at the time of study. The
total estimated cover was 40 percent.

A drier wetland, sampled on the Clarence Cannon Wildlife
Refuge, was dominated by forbs and grasses. This area (in "old
goose pasture"), according to the refuge manager, is manipulated
by pumping of water to promote the growth of smartweed (Polygonum
Coccineum) and wild millet (Echinochloa crus-galli). These were
the most important species, with smartweed providing 13 percent
of the cover (55% frequent) and wild millet providing an estimated
10 percent cover (95% frequent). This vegetation probably repre-
sents a successional stage following the arrowhead community.

Another wetland area, located at Marais Temps Clair,
was sampled. It was dominated by rice cut grass (Leersia oryzoides).
Ri.e cut grass had a mean cover value of 33 percent (100." frequent;
irc. ding most cf the total stand cover (91). Wild millet
;.-c.,nccnioa crus-galli) was the second most common species wit- a
7ean cover of oniy five percent, whereas smartweed (Polygonum
"ers~caria) nad a cover of four percent (70% frequent).

The final wetland area sampled was located in the Mark
-wain National Wildlife Refuge. This wetland had a dense herbaceous
stratum but also had a number of young trees. It was being
invaded by two woody species, buttonbush(Cephalanthus occidentalis),
and black willow (Salix nigra). The most important herb was yellow
nut grass (Cyperus esculentus) with a mean cover of 14 percent
(75% frequent). The second-ranked herb (by cover) was smartweed
(Polygonum coccineum) with an estimated cover of 15 percent, but
a relatively low frequency value of 35 percent. Cocklebur (Xanthium
pensvlvanicum) had a cover value of 11 percent, but was neariv
twice as common as smartweed with a frequency of 65 percent.
Dodder (Cuscuta sp.), a vascular plant which parasitizes other
plants, was common (70% frequent), but its importance is probably
minimal since its cover was estimated as only two percent, Rice cut
grass (Leersia orvzoides) was another important species with a
mean cover of seven percent and a frequency of 48 percent. Tall
white aster (Aster simplex) was the only other important species
with a mean cover of 15 percent and a frequency of 55 percent.

c. Forest--willow community. Willow communities occur
most often as narrow bands along river banks and sloughs on the
Mississippi and especially on the Illinois River. They are also
found on the developing ends of growing islands, which have
very sandy soil and are subject to frequent, prolonged periods
of flooding. The importance of the willow community is its
pioneering ability. As willows invade new land, they slow flood
waters, causing them to deposit their sediment load, thus building
land.
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The willow community was comprised principally of three

species: black willow (Salix nigra), sandbar willow (S. interior),
and S. rigida. Sandbar willow, a small tree which usually does
not grow over seven meters tall, is a primary colonizer of sand
flats, particularly along the Illinois River. It is immediately
followed by black willow and Salix rigida, giving a banded appear-
ance to the forests along river banks and on islands.

Young willow stands are often very dense, and, for the

first eight to ten years, the stand is comprised exclusively of
willows. Most stands are even-sized. At five years they are
2.5 to 3 meters tall with a dbh (diameter breast height) of about
10 centimeters. Willows are very shade intolerant and as the
stand matures they are replaced by cottonwood and silver maple.

Mature willow stands are comprised of trees usually
ranging from 10 to 20 meters in height and the typical range of
.bh is from five to 20 centimeters. Vegetative cover gradually
aecreases toward the ground level, where it is usually only a
few percent.

in the 10 stands of willow community which were examined,
a total of 22 woody species were collected. Thirteen of these,
including a group of planted bald cypress (Taxodium distichum),
occurred in only one or two stands. Swamp privet (Forestiera
acuminata) and buttonbush (Cephalanthus occidentalis) were the
next most common trees, each occurring in approximately one-half
of the sites. Their cover values were always less than 25 percent
and usually less than five. Box elder (Acer negundo) and ash
(Fraxinus spp.) were each occasional species with less than five

percent cover.

Climbers were uncommon and rarely had a cover of over

one percent. Wild grape (Vitis spp.) and trumpet creeper (Campsis
radicans) were the most common vines. Similarly, the herbaceous
cover was usually less than five percent. Smartweed (Polygonum
spp.) and arrowhead (Sagittaria latifolia) were the only common
herbs, and they were collected in approximately one-half of the
stands. Fog fruit (Lippia lanceolata) and yellow nut grass
(Cyperus esculentus) were not found in many stands but were
common in some. No other herbs were common, though a total of
33 species was collected.

d. Forest--silver maple-cottonwood community. The
most extensive forest community along the Mississippi and Illinois
Rivers is the silver maple-cottonwood (Acer saccharinum - Populus
deltoides), which usually occurs interior to the willow bands.
It sometimes borders rivers and sloughs. It is best developed
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on the unprotected floodplain where it flourishes on soils varying

from sandy to silty and can withstand limited annual flooding,
though it is less flood tolerant than the willow community.

The silver maple-cottonwood canopy is often over 20
meters tall but is not closed at this height. The cover above
20 meters is usually about 25 percent, though it can be as high
as 75 percent. Under this canopy is a lower stratum mostly of
silver maple, 10 to 20 meters tall, with a coverage often exceed-
ing 75 percent. Below this, the vegetative cover diminishes
rapidly toward the ground.

This community is dominated by silver maple, whose cover
often exceeds 75 percent, with cottonwood usually contributing
another 25 percent. The most common species (i.e., occurring
in at least 60 percent of the sites examined) associated with

rottonwood and silver maple were American elm (Ulmus americana),
f.ow (Salix spp.), swamp privet (Forestiera acuminata), red

nbi-errv (Mcorus rubra), pecan (Carva illinoensis), box elder
(Ac2r negundc' and ash (Fraxinus spp.). The cover of one of
hese species was rarely greater than 25 percent. Pin oak

,9Iir(us palustris) occurred in about 25 percent of the sites,
nearly always with a cover of less than five percent. In certain
cases, pin oak was co-dominant with silver maple, but these
sites are discussed separately (see Silver Maple-Cottonwood-Pin

Oak Community).

Vines were nearly always present, but their cover was
low. Wild grape (Vitis spp.), poison ivy (Rhus radicans),
trumpet creeper (Campsis radicans), and catbriar (Smilax spp.)

all occurred in most stands. Virginia creeper (Parthenocissus
quinquefolia) was found in only about 15 percent of the sites.
It appeared to be more important in the drier sites of the flood-
plains.

The ground cover was relatively sparse, covering less
uhan 25 percent of the area in most cases and often less than
five percent. The most common herbs were lizard's tail (Saururus
cernuus), tall white aster (Aster simplex), stinging nettle
(Laportea canadensis), smartweed (Polygonum spp.), and arrowhead
(Sagittaria latifolia).

e. Forest--silver maple-cottonwood-pin oak community.
Eight sites were classified as transitional between the silver
maple-cottonwood and pin oak communities. These forests were
located primarily along the Mississippi River in areas bordering
the two communities. Dominance was shared by silver maple and pin
oak, with cottonwood a less important member of the community.
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The physiognomy of this community was similar to the
silver maple-cottonwood. Some trees exceeded 20 meters in height,
but their cover was low. Below this, the 10- to 20-meter class
formed a continuous canopy cover. Between five and 10 meters,
the cover was usually less than 25 percent. Forbs and graminoids
were not abundant, while vines varied from uncommon to abundant.

The species composition of this community was generally
more similar to the pin oak forest than to the silver maple-
cottonwood. These forests generally had many common tree species
and few rare ones. Silver maple and pin oak were the dominants,
frequently with a cover of approximately 25 percent for each
species. Cottonwood was much less common and was found in only
60 percent of the sites, with cover ranging from less than one
to 25 percent. Ash (Fraxinus spp.), sugarberrv (Celtis laevigata),
box elder (Acar negundo), deciduous holly (Ilex decidua), willow
(Si!ix spp.), American sycamore (Platanus occidentalis), red

mu'berrv (Morus rubra), and roughleaf dogwood (Cornus drummondi)
were all common.

The vines, observed in most other forests in the study
area, included poison ivy (Rhus radicans), wild grape (Vitis
spp.), trumpet creeper (Campsis radicans), and catbriar (Smilax
spp.). Virginia creeper (Parthenocissus quinquefolia) was found
in approximately 40 percent of the stands, always with a low
cover value. As with the other communities, there were few common
herbs. Only two, lizard's tail (Saururus cernuus) and smartweed
(Polygonum spp.), were found in as many as 25 percent of the
sites examined. Tall white aster (Aster simplex), which was the
second-ranked herb in the silver maple-cottonwood community,
was found at only one site and had a very low cover value. The
most common herbs in the pin oak community except for smartweed,
were absent in this community.

f. Forest--pin oak community. Pin oak forests were
most common on the protected floodplain of the Mississippi River,
though they were occasionally found in unprotected areas as well.
They were found to be more common in the southern part of the
study area, Pool 26, than farther north.

The physiognomy of the pin oak community was similar
to the silver maple-cottonwood type described earlier. The
tallest trees reached over 20 meters in height and formed an open
canopy with about 25 percent cover. A lower stratum in the 10-
to 20-meter class was also open, usually with less than 50 percent
cover. This contrasts with the silver maple-cottonwood community
where a continuous cover was present at this height. Below 10
meters, the cover gradually decreased toward ground level. Small
tree seedlings were usually found (less than 10 centimeters)
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in pin oak forests, which contrasts with their absence in the
silver maple-cottonwood forests. This indicates a relative absence
of ground disturbance, particularly flooding.

There were more tree species in the pin oak community
than in the silver maple-cottonwood.

Of the tree species in the pin oak community, 17 of 37
were found in at least one-half of the sites. This indicates
a much more shared dominance in the pin oak forest. The more
mesic conditions of the pin oak habitat probably contributed to

greater diversity.

The most important species besides pin oak were silver
maple (Acer saccharinum), pecan (Carya illinoensis), deciduous
holly (ilex decidua), sugarberry (Celtis leavigata), ash (Fraxinus
-p.), American elm (Ulmus americana), and red mulberry (Morus

r-,,ra). !ot only were these species present in most of the
forests, but They each often had cover values ranging up to 25
percent. Many other species were often present but rarely provided
as much as five percent cover. These included hackberry (Celtis
occidentalis), hawthorn (Crataegus spp.), honey locust (Gleditsia
triacanthos), bur oak (Quercus macrocarpa), persimmon (Diospvros
virginiana), and roughleaf dogwood (Cornus drummondi). Neither
cottornwood (Populus deltoides) nor willow (Salix spp.) was very
common. Cottonwood occurred in approximately one-half of the
sites and willow in about one-quarter. Their cover values were
usually less than five percent.

Vines were much more common in the pin oak forest than
in the silver maple-cottonwood community. Their cover values
were as high as 25 to 50 percent. Poison ivy (Rhus radicans),
trumpet creeper (Campsis radicans), wild grape (Vitis spp.),
catbriar (Smilax spp.), and Virginia creeper (Parthenocissus
quinguefolia) were all common. Herbaceous plants were more
abundant than in the silver maple-cottonwood forest, but they rarely
covered more than 25 percent of the ground. Few species wL e
found in more than 10 percent of the sites examined. Giant
ragweed (Ambrosia trifida), smartweed (Polygonum spp.), yellow
wood-sorrel (Oxalis stricta), lizard's tail (Saururus cernuus).
violet (Viola spp.), and tall bellflower (Campunula americana)
were the most commonly encountered species.

g. Forest--oak-hickory community. Pleistocene river
terraces were found above the confluence of the Illinois and the
Mississippi Rivers and surrounding Calhoun Point. Most of this
land was cultivated, but a few small forested areas remain.
The physiognomy of this community was similar to that of the
pin oak and will therefore not be repeated here. Although these
forests are designated as oak-hickory communities, the species
composition is not the same as in those found in typical upland
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oak-hickory forests of the Midwest. In fact, no similar forests
have previously been described.

Five stands were studied and the results suggest relative
uniformity in the species composition. Six species of oak

(Quercus spp.) and two species of hickory (Carva spp.) were found.
Shagbark hickory (C. ovata) was the only one of these eight found
in all five stands and had cover values ranging from five to about
50 percent. In one stand, shellbark hickory (C. laciniosa) had a
cover of five to 25 percent. The oaks, in order of importance,
were shingle oak (%. imbricaria), swamp white oak (Q. bicolor),
pin oak (Q. palustris), post oak (Q. stellata), northern red
oak (0. rubra), and chinquapin oak (. prinoides = _. muhlenbergii).
The combined cover of the oaks varied from less than one to 50
percent. Usually the individual oak species had cover values of
only about five percent, except swamp white oak, which was found
in three of the five stands and had cover values in the 25 to
_0 percent class in each case.

Few other tree species were associated with the oaks
and hickories. Slippery elm (Ulmus rubra) was present in four
of the five sites but with less than five percent cover. Hawthorn
(Crataegus spp.), deciduous holly (flex decidua), and black
walnut (Juglans nigra) each occurred in three stands but, again,
always with low cover values.

A sixth site, partly on the terraces and partly below

them, was also examined. Its composition was consistent with the
above, but it included pawpaw (Asimina triloba) and American

basswood (Tilia americana), not found anywhere else in this study.
The following trees were found only on the terraces: northern
red oak, shingle oak, wild black cherry (Prunus serotina), black
walnut, chinquapin oak, and post oak.

There were markedly fewer vines in the oak-hickory
community than in the pin oak community. Only Virginia creeper
(Parthenocissus quinquefolia) was found in all stands. Poison
ivy (Rhus radicans) was collected in four of the five and wild
grape (Vitis spp.) was found in two. No other vines were noted.
Only two herbs were found in as many as three of the stands:
touch-me-not (Impatiens spp.) and may apple (Podophyllum peltatum).
The latter was found exclusively in these terrace stands. Herb
cover was sparse in all cases.

The marked difference of this forest from any others
examined is undoubtedly due to the habitat of the terraces.

These areas are on the historical floodplain, they are not currently

subject to flooding, they are not typical upland sites. The
soils are very sandy and well drained.
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In all, 116 forest stands were studied by Klein, et al.,
(1975), in the project area. They performed an ordination study
from which they were able to conclude the existence of four types
of communities: willow, silver maple-cottonwood, pin oak, and
oak-hickory (Klein, et al., 1975, p. 60). In a summary of some
of the cover data, Table 2-15 indicates the most important woody
ipecies in the 116 stands. Silver maple was clearly tcie most
important, with cottonwood, willow, poison ivy, American elm,
and ash being of secondary importance. Table 2-16 gives addi-
tional information regarding leading dominants. These data
indicate that, based on dominance and co-dominance, silver maple,
cottonwood, pin oak, willow, ash, American elm, and pecan were
the leading species. Of these, only silver maple was dominant
in 50% of the stands or more.

2.2.2.3 Successional Trends in Terrestrial Communities

Succession in any given area proceeds through a series
of intergrading or overlapping stages, some discrete enough to
be recognized. Early colonizing species are referred to as
oioneers and are invaded and superceded as conditions gradually
caange. A site will eventually produce a stable community which
is dynamic but unchanging in composition. This eventual and
stable community is referred to as a climax community. It is
interesting that whether succession proceeds on a xeric (dry)
or a hydric (wet) site the successional trends are usually toward
a common type of community ard toward more mesic conditions.
The presumed successional trends in the project area have been
outlined by Klein, et al.,(1975), and are included herein as
Figure 2-18. The conclusions are drawn from 116 sampled sites
located variously within the project area. Klein, et al.,
(1975), suggest that succession proceeded either from abandonment
of fields following agriculture or other utilization or from
newly deposited island materials. They suggested one path of
succession on terraces as beginning with old fields and terminat-
ing with a unique oak-hickory forest. A second begins with
abandoned fields on low floodplains and terminates in a community
dominated by pin oak with an admixture of other hardwood species.
A third successional sequence begins with newly deposited island
materials and proceeds to develop a similar climax community as
the previous--dominated by pin oak with an admixture of other hardwood
species. It is not known, however, whether three separate climaxes
exist in the area: oak-hickory, pin oak, and maple-oak-elm, or
whether the last-mentioned supercedes the pin oak type with time.

Succession can be viewed from the center to the edge
of a feature such as a pond or river or from the margin to the
center of a feature such as an island. Succession of the latter
kind was viewed by Klein, et al., (1975), in their description
of the vegetation of Degenhardt Island. Herbaceous annuals and
perennials are located at the margins of the island, with woody
vegetation occupying the center. The herb species are included
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Table 2-15

Most Important Taxa of Woody Species
1

Species Mean Cover of Occurrence
(in percent)

Silver maple (Acer saccharinum) 44.3

Cottonwood (Populus deltoides) 17.0

Willow (Salix spp.) 15.8

Poison ivy (Rhus radicans) 13.5

American elm (Ulmus americana) 11.0

Ash (Fraxinus spp.) 10.5

Pecan (Carya illinoensis) 9.5

Sugarberry (Celtis laevigata) 7.3

Box elder (Acer negundo) 6.9

Wild grape (Vitis spp.) 4.5

Trumpet creeper (Campsis radicans) 4.1

Red mulberry (Morus rubra) 3.4

White mulberry (Morus alba) 3.2

Catbriar (Smilax spp.) 0.6

1Occurrence in at least 50 percent of stands and mean
cover of occurrence at least 10 percent, ordered by
cover, most to least
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Table 2-16

Leading Dominance

Species Number of Stands Number of
as Leading or Stands as

Coequal Dominant Second Dominant

Silver maple (Acer saccharinum) 60 69
Pin oak (Ouercus palustris) 31 36
Willow (Salix spp.) 12 27
Pecan (Carya illinoensis) 11 17
Cottonwood (Populus deltoides) 7 40
Hackberry (Celtis occidentalis) 7 9
American elm (Ulmus americana) 6 22
Shellbark hickory (Carya laciniosa) 6 9
Ash (Fraxinus spp.) 5 25
Sugarberry (Celtis laevigata) 5 4
Deciduous holly (Ilex decidua) 5 1
Box elder (Acer negundo) 4 7
Slippery elm (Ulmus rubra) 4 1
Buttonbush (Cephalanthus occidentalis) 4 2
Bur oak (Quercus macrocarpa) 4 2
Swamp white oak (Quercus bicolor) 4 1
Roughleaf dogwood (Cornus drummondii) 3 0
Sycamore (Platanus occidentalis) 2 3
Shagbark hickory (Carya ovata) 2 2
Northern red oak (Quercus rubra) 2 0
Persimmon (Diospyros virginiana) 1 3
River birch (Betula nigra) 1 2
Honey locust (Gleditsia triacanthos) 1 1
Red mulberry (Morus rubra) 1 1
Sassafras (Sassafras albidum) 1 1
Flowering dogwood (Cornus florida) 1 0
Hawthorne (Crataegus spp.) 1 0
Wild crab (Pyrus ioensis) 1 0
Shingle oak (Quercus imbricaria) 1 0
Chinquapin oak (Quercus prinoides) 1 0
Post oak (Quercus stellata) 1 0
Bramble (Rubus spp.) 1 0
Swamp privet (Forestiera accuminata) 0 6
White mulberry (Morus alba) 0 2
Redbud (Cercis canadensis) 0 1
Bald cypress (Taxodium distichum) 0 1
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herein with notations as to abundance as Table 2-17. A transect
through Degenhardt Island is included as Figure 2-19, showing
a progression of changes from the youngest communities or succes-
sional stages at the margin, herbs, changing to young willow,
older willow, and finally terminating in a silver maple-cottonwood

community.

Klein, et al., (1975), discuss the physiognomy of flood-
plain vegetation which produces zones which more or less parallel

the river. Their diagram (Figure 2-20) may also be construed
to show forest succession in the floodplain, communities changing
both in relation to time and also to deposition and flooding.
7f this transect (Figure 2-20) can be taken as a successional
picture, then the willow community, which occupies the river-edge,
is the pioneer community and is succeeded in turn by a silver
maple-cottonwood community and finally by a stable pin oak commu-
nity.

2.2.2.4. Animal Communities

A total of 416 animals in 84 families were observed or
expected to occur in the project area; during field work, the
presence of 126 species and subspecies was verified (Terpening
et al., 1975). All animals are listed according to habitat type
and study site in Appendix C, Table 2-24. Some of the animal
species utilizing each community are discussed in this section.
These descriptions were not meant to include every species that
could occur in the community types, but rather to give the reader
an overview of the biological composition of each community.

a. Willow Community.

Except for a few species that are limited to a specific type of
vegetation, the animals found in floodplain forests will occur
throughout the floodplain regardless Df tree species present.
Therefore, the animal composition of the five forest types deline-
ated by the Missouri Botanical Gardens (1975) (excluding oak-
hickory) would be essentially the same in terms of animal utiliza-
tion and can be discussed as one unit. As the animal inventory
was concentrated in the unprotected floodplain and oak-hickory
communities are usually considered dry, upland types, no animal
inventory was conducted in the oak-hickory community.

The floodplain forest was an essential habitat for a
minimum of 28 mammals ranging in size from the least shrew to
the white-tailed deer. The most frequently observed mammals included
opossum, fox squirrel, white-footed mouse, raccoon, and white-
tailed deer. Evidence of raccoon was most numerous at forest
edges adjacent to aquatic habitats; deer sign was also most
abundant at the forest edge, particularly along forest-old field
edges. The abundance of sign at the junction of two communities,
or edge, illustrated the importance of edge in terms of food and
cover. It also showed that animals require a diversity of habitats.
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Table 2-17

Herbs Collected in the Silver Maple Community
on Degenhardt Island*

Species Abundance

Amaranthus sp. Rare1

Aster sp. Rare

Aster simplex Moderately common 2

u,nachum laeve Rare

Eclipta alba Rare

Eragrostis cilianensis Rare

Eupatorium serotinum Rare

Ipomoea lacunosa Rare

Mollugo verticillata Rare

Panicum dichotomiflorum Rare

Pilea pumila Rare

Polygonum lapathifolium Rare

Rorippa sessiliflora Rare

Stachys tenuifolia Rare

Xanthium pensylvanicum Rare

iRare - cover value less than five percent

2Moderately Common - cover value, in this case, estimated at
16 percent

*FROM: Klein, et.al., 1975.
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Mature floodplain forests provide den trees, stumps, and hollow
logs essential for the survival of tree-dwelling species such
as squirrels and raccoons; trees are also utilized by several
species of bats. Although many species-of small mammals commonly
inhabit the forest floor, relatively few were captured. In general,
low abundance and diversity of small mammals in the floodplain
forest was attributed to the destruction of herbaceous vegetation
and cover by frequent floods. Unique species expected to occur
in the forest of the project area include the bobcat, the Indiana
bat, the gray bat, Keen's bat, and the hoary bat.

As many as 142 species of birds were expected to inhabit
the forests of the project area; of these, 99 were of the Order
Passeriformes (perching birds), which are insect, fruit, and
3eeU eaters. The American robin, blue Jay, prothonotary warbler,
tufted titmouse, and rough-winged swallow were commonly seen.
Birds expected to nest in the woods included great blue and green
h rons, wood ducks, woodpeckers, owls, hawks, and vultures. Two
rare in Illinois birds, Bewick's w-en and the brown creeper, were
observed feedi2-g in the project area. The rare in Illinois black-
:rowned nigirt heron and the rare in Illinois hooded merganser may
nest in the floodplain forest.

At least 27 species and subspecies of amphibians and rep-
:iles were expected to occur in the floodplain forest. American
and Fowler's toads, Blanchard's cricket frog, and leopard frogs
were frequently observed around the perimeter of recently flooded
shallow depressions and ditches in the forest. Several species of
salamanders, including the rare in Illinois dark-sided salamander,
and the ground skink were expected to dwell among the leaf litter
and debris of the forest floor. Nine species of snakes may in-
habit the forest including the rare in Illinois western worm
snake and Great Plains rat snake, and the endangered timber
rattlesnake. Most of these snakes feed on the small rodents and
amphibians of the forest floor.

b. Wetlands.

Five mammal species were expected to occur in wetland
habitats. The most abundant wetland species in the project area
was the muskrat which depends upon stable water levels, abundant
shoreline, and emergent vegetation for food and cover. Other
species utilizing tnis habitat included mink, raccoon, and beaver.

Wetlands were most attractive to swimming and diving

birds, wading birds, and shorebirds. These three groups
accounted for 74 of the 141 species expected in this habitat.

Also, various raptors, such as the marsh hawk, and the red-
shouldered hawk, bald eagle, and osprey, may feed on the fish and
mammals found there. Thirty-nine passerine species were expected to
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occur; among these, the great crested flycatcher, rough-winged
swallow, cardinal, and Carolina wren were frequently recorded.

Wetlands provide essential habitats for 21 species of
amphibians and 24 species of reptiles. Salamanders, toads, cricket
frogs, chorus frogs, tree frogs, bullfrogs, and leopard frogs
may utilize both semi-permanent and permanent aquatic habitats
for reproduction. The common snapping turtle, painted turtles,
red-eared turtles, and map turtles were commonly observed in
wetland areas. Four species of water snakes (Genus Natrix)
frequently utilized stumps and debris in sloughs.

c. Buildings.

The community termed buildings included any occupied
.r abandoned structure and its grounds, such as industrial develop-
r nts, towns, farm buildings, and river-front cottages. The vegetation
oz these areas generally consisted of selected native trees and a
maintained understory and ground cover.

Buildings and their grounds were not an essential community
for mammals of the project area. Norway rats, house mice, and
several species of bats may utilize buildings.

Fifty species of birds were expected to occur around
buildings; 35 of these were passerines. Barn swallows, house
wrens, chimney swifts, starlings, and house sparrows were commonly
seen.

Few species of amphibians and reptiles occur around
residential buildings and industrial developments. Toads,
garter snakes, eastern tiger salamanders, and the
northern lined snake have been reported from this community.

d. Cultivated Fields.

Land which had been tilled within the present year
was termed cultivated field. This community comprised the majority
of land area within the protected floodplain.

Major crops were corn, soybeans, and wheat; truck crops
(watermelon and cantaloupe) were grown in the extremely sandy soil
of the northern section of the Illinois River near Meredosia.
Cultivated field3 exhibited the least vegetative diversity of all
communities in the project area.

The 24 species of mammals associated with cultivated
fields were also expected in old field communities. Species
expected to occur in cultivated fields were the western harvest
mouse, the rare Plains pocket gopher, the woodchuck, Norway
rat, coyote, red fox, and spotted skunk.
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A minimum of 60 bird species may occur in this community
which is utilized more for foraging than for nesting. Passerines
common in cultivated fields of the project area were the horned
lark, starling, meadowlarks, red-winged blackbird, common grackle,
and several sparrows. Species reported to feed in cultivated fields
included cattle egrets, geese, dabbling ducks, raptors, and shore-
birds such as killdeer, American golden plover, greater yellowlegs,
and the upland sandpiper. Game species present were mourning doves,
bobwhites, and ring-necked pheasants.

Due to the lack of vegetative diversity, only 19 species
of amphibians and reptiles were expected to occur in this

community. Fowler's toads and northern and southern leopard
frogs were the most abundant amphibians. Occasionally reported
were the western smooth green snake and the eastern massasauga.

e. River and Stream Community.

The Illinois and Mississippi rivers were the only two
bndies of water designated as river community. All tributaries
were designated streams.

Emergent and floating aquatic vegetation was lacking

in this community. In restricted areas, elevated sand and mud
deposits retarded the current sufficiently to enable vegetation,

such as arrowhead (Sagittaria spp.), smartweed (Polygonum spp.),
and American lotus (Nelumbo lutea), to exist temporarily during late
spring and summer.

Rivers and streams were essential for at least four mammals:

beaver, mink, muskrat, and the river otter; all but the river otter

were important to the fur trade. All beaver and muskrat dens ob-

served were the bank type.

All birds seen flying over rivers and streams or observed
on snags or stumps in the water were placed in this community.
Of the 91 species of birds expected to utilize rivers and streams,
51 species were waterfowl, fish-eating raptors and terns, and
scavenging gulls and crows. Although 40 passerines were placed
in this habitat, many did not actually feed over the water, but
they were included due to their preference for vegetation near
this habitat. The rough-winged swallow, common grackle, common
crow, red-winged blackbird, and indigo bunting were frequently
observed.

Twenty-six species of amphibians and reptiles were
expected to occur in this aquatic community. The bullfrog and
leopard frog utilize brush piles and vegetation near the banks
where there was less current. Spotted, red-backed, long-tailed,
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and dark-sided salamanders may occur in floodplain steams.

Midland painted, map, and red-eared turtles were observed in both

quiet and swiftly-moving sections of the rivers. Three species

of water snakes may also be expected in this community.

f. Sandbank and Mudflat Community.

Sandbanks and mudflats represented land that was newly
formed or was uncovered by the recession of water; they were closely
associated with rivers, streams, and certain wetland areas. These
areas were also found near lakes, and downstream from wing dikes.
Temporary sandbanks created by dredging operations were usually
located within the river channel. Mudflats formed around the edges
of sloughs, lakes, and ponds as these wet areas dried.

Vegetation associated with the mudflats was more diverse
than that associated with sandbanks. Herbaceous vegetation consisted
o. annual grasses, composites, and sedges. Elevated sandbanks
and mudflats supported seedlings and small saplings of willow,
cottonwcod, sycamore, and silver maple. This habitat type was
subject to frequent inundation, and, unless the seedlings were
large enough to resist dislodgment during periods of high water,
ihe existing vegetation was destroyed.

Tracks of opossum, raccoon, muskrat, beaver, mink, and
deer were common on the sandbanks and mudflats. Following a drop
in water level, raccoons were observed foraging for mussels
on exposed flats. The frequent inundation and lack of vegetative
cover severely restricted small mammal populations in this
community.

Sandbanks and mudflats were most important to shorebirds;
25 of the 50 expected species were of this group. This community
was a source of crustaceans, insects, and other food items. The
least tern has been reported as breedi.ng on sandbanks in the
Mississippi River (Anderson and Bauer 1968). Great blue and Louisiana
herons and glaucous and herring gulls may utilize the habitat as
resting sites and forage for food along the shore. Crows, turkey
vultures, cardinals, common grackles, and swallows frequented this

community.

Sandbanks and mudflats may be utilized by at least 26 species
of amphibians and reptiles. Fowler's toad was the most abundant
amphibian; juvenile toads and cricket frogs were frequently observed
in deep cracks of the drying mudflats. The rare Illinois chorus frog
has been reported from the sandy floodplain along the middle Illinois
River (Smith 1961). Several aquatic turtles including soft-shelled
turtles, the more common map turtles, painted turtles, and red-eared
turtles, as well as the Blanding's turtle, and three rare turtles
(Illinois mud turtle, the mud turtle, and slider), utilize this
habitat for basking and egg-laying.
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g. Old Field.

The greater vegetative diversity of old field areas
was reflected in the large number of mammals (32) expected to
occur there. Small mammals typically associated with old fields
included the western harvest mouse, deer mouse, prairie mole,
house mouse, least shrew, and the meadow jumping mouse.
Old field areas were the most productive habitat type for small
mammals. Opossums, fox squirrels, raccoons, eastern cottontails,
striped skunks, and white-tailed deer were also observed.

Some of the more common birds utilizing this habitat
were the rough-winged swallow, barn swallow, house sparrow,
northern oriole, common grackle, cardinal, and indigo bunting.
The 123 expected species included the western kingbird,
-)pgerhead shrike, marsh hawk, long-eared owl, short-eared owl,
d saw-whet owl, and the sharp-shinned hawk, Cooper's hawk,

ai. red-shouldered hawk. The large number of hawks and owls in
this habitat reflects the abundance of small mammals, a main
food source for these raptors. Game birds present were the
bobwhite, ring-necked pheasant, woodcock, and mourning dove.
:u genarai, old fields provided food sources and nesting areas
for birds.

Thirty-three species of amphibians and reptiles were expected
to occur in old fields. American and Fowler's toads and two
subspecies of leopard frogs were the most abundant amphibians,
particularly along the borders of levees during floods. Six-
lined racerunners were common on sandy levees. Common snakes
of this habitat included the black rat snake, eastern garter
snake, kingsnakes, and the red milk snake.

2.2.2.5 Effects of Periodic Inundations on Floodplain
Fauna

Periodic inundation (flooding) is a natural phenomenon
occuring annually, or semiannually, within the vicinity of all
rivers and streams. The area bordering rivers and streams, and,
therefore, the area most likely to be inundated, is termed the
floodplain.

Spring and early summer floods are potentially the most
hazardous to wildlife because they threaten spring litters and
broods and increase the vulnerability of displaced individuals,
especially immature animals. Extremely vulnerable are the litters
of bank-dwelling beavers and muskrats, as well as the many mammals
which inhabit underground burrows, and the ground-nesting birds.
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The less direct, more subtle effects of flooding are
those which influence animal populations through alteration of
vegetative composition, either temporarily or permanently. Loss
of herbaceous vegetation, ground cover, and food supplies due to
siltation results in the temporary displacement and delay in reestab-
lishment of certain mammals, reptiles, and amphibians. In some
cases, deposition of flood debris may provide additional food and
cover in an otherwise barren, silt-smothered forest floor. Per-
manent changes in the vegetative community due to frequent, exten-
sive, or permanent flooding results in permanent changes of the
associated animal community.

Field observations of animal sign after the 1974 spring
flood waters receded revealed that raccoon and white-tailed deer
were the first large mammals to reinvade the unprotected flood-
plain (Terpening et al., 1975). It appeared that the white-footed
mouse was the first small mammal to return. Since birds are not
cofined to the ground, the flooding had relatively no effect
on che species present, although it may have affected their nesting
habits. Amphibians and reptiles, concentrated along the levees
iurirg the high water, returned to areas of permanent water.

In general, the effects of flooding on flora and fauna
are extremely variable, depending upon the time, extent, and
duration of the flooding. The total effects of these factors
are also dependent upon the species involved, particularly their
ability to adapt to flooding and upon their individual habitat
recuirements. Any detailed assessment of flooding requires a species-
by-species approach, evaluating the interrelationships among all
variables involved.

2.2.2.6. Importance of Floodplain Wildlife

a. Economic Importance.

The economic importance of wildlife living in the flood-
plain is related primarily to its value as a recreational form.
Hunting and trapping expenditures in the counties of the study
area were estimated at $6.8 million per year (Appendix C, Tables
27, 28, 29, 37, 39, and 40); the value of other nature-related
recreational activities, or nonconsumptive uses, such as hiking,
nature photography, and bird watching, was estimated at $3.7
million per year for the divisions of the Mark Twain National
Wildlife Refuge in the study area (Appendix C, Table 41).

(1) Hunting.

Four types of animals were hunted in the study area:
small game mammals, white-tailed deer, upland game birds, and
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waterfowl. Harvest data were available only on a county basis
and, in some cases, only on a regional level. As the area
of floodplain and the quality of habitat varied among counties,
it was not feasible to further define the data into a "study area
only" segment. For those animals, such as waterfowl, which are
almost exclusively limited to aquatic habitats, the county harvest
statistics were reasonably representative of the study area.
Only those animals known to be well represented in the
floodplain were included in the discussion of hunting and
trapping.

Seven species of small mammals were hunted in Illinois
and Missouri: rabbit, fcx squirrel, gray squirrel, woodchuck,
raccoon, red fox, and gray fox. Rabbits and squirrels constituted
the majority of the small game mammal harvest (Appendix C, Table
25 and 26). In the study area, an estimated $3.5 million was
spent by hunters of small game mammals (Appendix C, Table 27).

'White-tailed deer were common in the study area, where
they utilized a variety of habitats from bottomland forests and
sloughs to cultivated fields. In 1973, more than 2,500 deer were
harvested in the counties of the study area at an annual expenditure
of approximately $939,712 (Appendix C, Table 28).

Six major species of upland game birds were hunted in
Illinois and/or Missouri: American woodcock, wild turkey, bobwhite,
ring-necked pheasant, mourning dove, and common crow. The bobwhite
and the mourning dove were the major species harvested (Appendix
C, Tables 30, 31, and 32). An estimated $1.8 million was spent
annually in the counties of the study area by upland game bird
hunters (Appendix C, Table 29). Other game species occurring
in the research area, for which no harvest data were available,
included the common snipe, common gallinule, sora, and Virginia
rail.

Illinois is considered a leading state in the nation
for migratory waterfowl (Bellrose and Crompton 1970), and the
study area Lies within the Mississippi Flyway, which is used by
millions of waterfowl each spring and fall (Appendix C, Tables
33, 34, 35, and 36). During the 1972 hunting season, more than
77,000 ducks, geese, and coots were harvested in the study area.
Of these, dabbling ducks, principally the mallard, constituted
more than 50 percent of the total harvest; diving ducks, mainly
the lesser scaup, accounted for about six percent of the water-
fowl harvested (Appendix C, Table 38). In 1972, 7.2 percent and
0.5 percent of the waterfowl harvested in Illinois were Canada
geese and lesser snow geese, respectively; in Missouri, these
species made up 15 percent and five percent of the harvest.
Mergansers, coots, and white-fronted geese each comprised less
than one percent of the total harvest. Waterfowl hunters utilized
sandbars and islands in the Mississippi River, conservation areas
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managed for controlled hunting, or private duck clubs. In 1972,
approximately $1.2 million was spent by waterfowl hunters in
the counties of the study area (Appendix C, Table 37).

(2) Fur Trapping.

While harvest of furbearers has declined since the peak
period of the 1940's, current harvests have attained all-time
record values due to increased demand and higher prices for most
pelts (Sampson 1974). Bottomland species of greatest economic
importance included raccoon, muskrat, opossum, and mink; additional
furbearers of lesser economic importance were beaver, skunk,
weasel, fox, coyote, bobcat, and badger. Fur harvest for the
1973-1974 season amounted to an estimated $119,300 in the Illinois
counties of the study area (Appendix C, Table 39) and $116,300
in the Missouri counties (Appendix C, Table 40).

(3) Nonconsumptive Uses.

Nature interpretation, wildlands appreciation, photography,
niking, and wildlife observation are recreational activities
considered nonconsumptive uses of wildlife resources, as they
do not involve the "harvest" of any animal. The economic value
of such activities is difficult to assess, and little research
has been done, largely due to the dominant interest in the recrea-
tional aspects of hunting and fishing. A survey was conducted
in 11 southeastern states in 1972 which asked 23,577 citizens
to place a monetary value on each day spent in wildlife-related
recreation (Horvath 1973). This value represented the amount
each citizen felt the wildlife-related recreation was worth,
considering all benefits associated with the activity, and did
not reflect the amount the citizen would actually pay. Participants
valued observation and photography of fish and wildlife at an
average of $70.56 per day. Utilizing this value, nonconsumptive
recreation in the Mark Twain Refuge of the study area was assessed
at more than $3.7 million for the year 1973 alone (Appendix C,
Table 41).

b. Scientific and Aesthetic Importance.

Four wildlife refuges and management areas covering more
than 54,000 acres were located in the study area: Mark Twain
National Wildlife Refuge, Upper Mississippi River Management Area,
Mississippi River Fish and Waterfowl Management Area, and the
Ted Shanks Memorial Refuge. These refuges contained relatively
undisturbed areas for scientific study. Animal groups of particular
scientific interest in the study area included endangered and
threatened species, species living on the periphery of their
expected range, intergradations of populations, and relict popu-
lations.
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2.2.2.7. Pestiferous Plants and Animals

a. Plants.

Of the 324 species of plants listed by Klein, et al.,
(1975), several might be construed as pestiferous, as follows:
Poison Ivy, Rhus radicans L., produces a substance which causes
skin irritations in varying degrees following contact. The
genera Bidens, Xanthium, Desmodium, and Geum all produce fruits
which cling to clothing by various hooking devices. The genus
Spartina has serrate leaf margins which cut. The genus Laportea
has stinging epidermal hairs on leaves and stems whereas the
genera Rubus and Crataegus have prickles or spines on their
stems. The genus Cirsium has spiny leaves. Members of the
genera Amaranthus, Convolvulus, Digitaria, Setaria and various
Cyperaceae may be pestiferous weeds in agricultural fields, as
can be Digitaria, Rumex, various Cyperaceae, Plantago, and
S3ellaria in lawns and yards. In addition to these, many species
are known to be toxic if ingested.

b. Animals.

Many of the vertebrate species inhabiting the floodplain
are important public health concerns due to their role as natural
or aberrant hosts of zoonoses or as their vectors. Wildlife-
related diseases of public health importance which may occur in
the study area are: rabies, tularemia, Rocky Mountain spotted
fever, salmonellosis, leptospirosis, brucellosis, and histoplas-
mosis. Except for rabies, records on these diseases are available
only on a state basis; therefore, the incidence of their occurrence
in the study area is difficult to judge. In 1973, less than
70 cases of these diseases, excluding rabies, were recorded in
Illinois and Missouri (Appendix C, Table 42).

Appendix C, Table 43 list the known animal rabies cases
reported from the river counties of Illinois and Missouri in
the past 10 years. Skunks and foxes are the main carriers of
rabies among wildlife in Illinois (Schnurrenberger et al., 1969).
Bats, particularly the red bat, big brown bat, and hoary bat,
are becoming more widespread as vectors (Illinois Dept. of Public
Health 1967a and 1967b); several species have been identified
as symptomless hosts of rabies virus (Burns et al., 1956).

A few other diseases may be conveyed to the public by
wild animals. Appendix C, Table 44 lists those diseases which
would not presently be considered a likely hazard in the unpro-
tected floodplain, but which are transmitted by wildlife and
which, under certain conditions, could become health concerns.

Three species of poisonous snakes may be found in the
floodplain, all belonging to the family Crotalidae: timber
rattlesnzke, northern copperhead, and eastern massasauga (Smith
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1961). An average of 14 people die from snakebite each year in
the United States (Parish 1963 in Burkett 1966) out of 5,000
bitten (Burkett 1966). Timber rattlesnakes cause the most
serious bite. More people are bitten by copperheads than by any
other poisonous snake in Missouri, but the fatality rate is less
:han one percent (Anderson 1965). No deaths from snake-bite were

reported by Smith (1961) in Illinois, or by Anderson (1965) in
Missouri. Poisonous snakes are infrequently encountered by people

using the floodplain.

At least 32 families of invertebrates which may be of
public health concern occur in the study area. An annotated
checklist of these invertebrates is included in Appendix C,
Table 45.

2.2.2. THREATENED, RARE, AND ENDANGERED SPECIES

2.2.3.1 General

Lists of rare, threatened, and endangered species have
been prepared by various groups of interested persons, including
various taxa of plants and animals, and for various geographical
regions. These lists have been consulted for possible presence
o. such species in the proposed project area. Among these are:
United States List of Endangered Fauna (U.S. Department of the
Interior, 1974; Report on Endangered and Threatened Plant Species

of the United States (Smithsonian Institution Serial #94-A,
1975); Rare and Endangered Species of Missouri (Missouri Department
of Conse:vation and U.S.D.A., Soil Conservation Service, 1974),
and Rare.and Endangered Vertebrates of Illinois (Illinois Nature
Preserves Commission Two-Year Report, 1971-1972).

Of concern are not only threatened, rare, and endangered
soecies, but also the integrity of the ecosystems upon which these
depend.

2.2.3.2 Terrestrial Plants

One rare community was discovered by Klein, et al., (1975):
the terrace oak-hickory community. Although no threatened, rare,
or endangered species were found there, the particular combination
of species has produced a unique bottomlands community which has not
been previously reported and which deserves protection on its

botanical merits.

Klein, et al., (1975), compiled a list of rare and en-
dangered species which might be found in the project area along with

the habitats in which they might be expected (Table 2-18). They
found none of these except the genus Ulmus in their collections.
This genus is threatened by Dutch Elm disease but is by no means
rare. The other species listed were considered by Klein, et al..
(1975), to be unlikely to be found in floodplain locations due to
their habitat specificities. The disturbances on floodplains,
which are considered unstable, favor more weedy species tolerant
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of instability. None of the possibly occurring rare and endangered
species of Klein et al., (1975), (Table 2-18) are listed as en-
dangered or threatened for Illinois or Missouri in Report on En-
dangered and Threatened Plant Species of the United States (1975).
This same report was cross-checked with Table 23. Plants Collected
in 1974. No positive findings of endangered species occurred.
However, three threatened species are worthy of further discussion:

Compositae: Boltonis asteroides var. decurrens, threatened in
Missouri and Illinois

Gramineae: Muhienbergia curtisetosa, threatened in Missouri

and Illinois

Rosaceae: Rubus missouricus, threatened in Missouri.

The study area was found to contain Boltonia asteroides,
Muhlenbergia spp., and Rubus spp. None of these collected species
re positive match-ups to the above threatened species, but

neither can they be dismissed as being totally different.

2.2.3.3 Aquatic Invertebrates

The Endangered Species Act of 1973 (P.L. 93-205) autho-
rizes and directs the Department of the Interior to determine
which species of mollusks and crustaceans are "threatened species"
or "endangered species" as defined by the Act, and to take what-
ever measures may be necessary to insure the survival of such
threatened or endangered species.
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Table 2-18

Habitats of Rare and Endangered Plant Species in Missouri

Shining Clubmoss, Lycopodium lucidulum Michx. var. lucidulum

Grows best in LaMotte and St. Peter sandstone; unlikely
in the Mississippi or Illinois River floodplains.

Cut-leaved Grape Fern, Botrychium dissectum Spreng. var. dissectum

Generally requires more mesic sites, such as woodland ravines
and valleys, than are to be found in the floodplain.

Adder's-tongue, Ophioglossum vulgatum L. var. pycnostichum Fern.

Associated with lowland woodlands; could be found in any
of the floodplain habitats, unlikely in the willow forest
or old fields.

Ditch Grass, Ruppia maritima L. var. rostrata Agardh.

Probably not found in the study area.

Small Spike-rush, Eleocharis parvula (R.& S.) Link var. anachaeta
(Tort.) Svenson

Unlikely in the study area.

Arrow Arum, Peltandra virginica (L.) Schott & Endl.

Could be found in any of the bottomland habitats (except
old fields) as it occurs in wet ground adjacent to sloughs
and oxbow lakes; unlikely however, in the willow community
adjacent to the rivers.

Elms, Ulmus spp.

Species can be found in nearly all habitats in the floodplain;
considered endangered due to Dutch Elm disease and its
disappearance will certainly have an impact on the plant
communities in the study area.

Rose Turtlehead, Chelone oblique L. vat. speciosa Pennel & Wherry

May occur in any of the bottomland habitats except old fields.

Source: Rare and Endangered Species of Missouri (Missouri Depart-
ment of Conservation and U.S. Department of Agriculture,
1974).

124



The Fish and Wildlife Service has published a list of
mollusks and crustaceans in the Federal Register (17 October 1974)
which may be threatened species or endangered species as defined
by the Act and is now initiating a thorough review of the status
of each in order to determine the actual classification of each
species. One species of mussel, Lampsilis higginsi, which has
been reported from the Upper Mississippi River, is found on this
list and was also previously on a list of rare and endangered
moliusks of the United States, as published by the U.S. Bureau of
Sport Fisheries and Wildlife in 1972.

Of the states in the study area, Missouri is the only
one with a list of rare and endangered species that includes aquatic
invertebrates. However, none on that list have been reported
from the Upper Mississippi River.

2.2.3.4 Aquatic Vertebrates

One species of fish on the U.S. list of threatened species,
the lake sturgeon, occurs within the riverine reaches of the
project area. it was reported to be abundant in the commercial
harvest during the late 1800's, then it underwent a rapid decline
in abundance during the early 1900's. The construction of locks
and dams has been suggested as a possible reason for part of the
decline; however, overfishing has been suspected as the major
reason for the decline.

The lake sturgeon is included on both the Illinois
(rare) and Missouri (endangered) state "rare and endangered
species" lists. Four other species of fish that occur in the
project area, the brassy minnow, blue sucker, brown bullhead,
and burbot, are included on the State of Missouri rare and endan-
gered species list. Construction of locks and dams has been
suggested as part of the reason for a decline in abundance of
the blue sucker since the early 1900's. The other three species
were probably never abundant in the riverine reaches of the
project area.

2.2.3.5 Terrestrial Invertebrates

Although the list of rare and endangered species of
Missouri includes invertebrates, the State of Illinois has not
yet adopted such a listing. Because of the complexity of this
group, and the lack of information pertaining to individual species
diversity and distribution, no attemt has been made to identify
rare and endangered invertebrates for the purpose of this report.

2.2.3.6 Terrestrial Verte*rates

Species in the study area considered rare or endangered in
Illinois and/or Missouri included nine waimals, 22 birds, and 15
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ampniDians and reptiles. The Indiana bat, southern bald eagle, and

peregrine falcon were also on the Federal endangered species list.
Most of these animals were so categorized due to habitat destruction,
particularly the drainage of marshes and sloughs. The status of
the threatened animals in Illinois, Missouri, and the nation is given
in Appendix C, Table 46. A. The number of bald eagles wintering on

the Mississippi River (Navigation Pools 24, 25, and 26) and on the
lower Illinois River from 1965 to 1974 is shown in Appendix C,
Table 47. Most bald eagles in the study area are probably northern,

but it is not possible to tell from a distance. A discussion of the

habitat requirements of these species is included in Appendix D.

2.3 SOCIO-ECONOMIC CONDITIONS

2.3.1. DEMOGRAPHIC CHARACTERISTICS

2.3.1.1. Population

a. Upper Mississippi Region. The Upper Mississippi
Region includes parts of the states of Illinois, Missouri, Iowa,
Wisconsin, and Minnesota (Plate 5). This region has been defined

by the Water Resources Council and the U.S. Department of Agricul-
ture, Office of Business Economic Research Services (OBERS) on the
basis of major drainage patterns. The region contains 17 Standerd
letropolitan Statistical Areas (SMSAs), which include the St. Louis,
Des Moines, Minneapolis-St. Paul, Madison SMSAs, and part of the
Chicago SMSA. In 1970 the population of this region was 12.84
million. During the years from 1950 to 1970 the Upper Mississippi
Region has grown at a slower rate than the United States as a whole.
The rate of population increased for the Upper Mississippi Region
for 1950 to 1970 was 22.4 percent compared with 34.3 percent for
the nation.

b. Study area. The study area consists of the Missouri
and Illinois counties contiguous to the Mississippi and Illinois
Rilers between river miles 195.0 and 312.5 on the Mississippi and
0.0 and 80.0 on the Illinois.

In 1970 the population of the study area was 509,062. Over
the past three decades the population of the study area has increased
43 percent. This growth has been almost entirely centered in the
two counties--St. Charles and Madison--which are part of the
St. Louis SMSA. Figure 2-21 illustrates the character of popula-
tion growth in the study area.

As the graph indicates the other counties in the study area

taken as a group have experienced a decline and then a stabilization
of population over the past 30 years. In the Illinois portion of
the study area, seven of nine counties lost population between 1960
and 1970; in Missouri one of the four counties lost population.
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While overall the non-SMSA counties in the study area
have not experienced population growth, many of the larger towns
have. In the Illinois non-SMSA counties, twelve of the 14 towns
having populations of 1,000 or larger experienced an increase
in population during the 1960-1970 decade. In Missouri three of
the five towns having populations greater than 1,000 increased
their population during this decade. Table 2-19 presents the
figures for population growth for the aggregated Missouri and
Illinois towns in the SMSA and non-SMSA counties.

Table 2-19

Population Growth in Large Towns, 1960-1970

Place Population Percent Change
1960-1970

1970 1960
.Missouri

Non-SMSA Counties 18,423 13,976 31.8
SMSA County 42,075 27,701 51.9

Illinois
Non-SMSA Counties 50,396 43,611 15.6
SMSA County 40,961 44,278 -7.5

Source: U.S. Census of Population, 1970.

2.3.1.2 Spatial Distribution

The population of the non-ShSA counties in the study area
is predominately rural in character of the SMSA counties, Madison
in Illinois, has a predominately urban population, while in St.
Charles County, Missouri, the majority of residents live in
rural locations. In the study area counties, as agriculture has
declined in labor intensiveness the percentage of the population
engaged in farming has declined. Table 2-20 presents infor-
mation on the percentage of study area residents living in urban
and rural locations, and shows the decline in rural farm population
that has occurred.
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Table 2-20

Rural-Urban Residence, 1960 and 1970

Urban Residence (percent)
Place 1970 1960

Missouri 70.1 66.6
Non-SMSA Counties 24.1 17.7
St. Charles County 48.5 52.3

Illinois 83.0 80.7
Non-SMSA Counties 38.6 36.1
Madtson County 71.7 71.8

Rural Non-Farm Residence (percent)
1970 1960

Missouri 22.2 20.9
Non-SMSA Counties 52.4 48.2
St. Charles County 47.5 38.0

Illinois 13.1 13.7
Non-SMSA Counties 42.1 39.2
Madison County 25.2 24.2

Farm Residence (percent)
1970 1960

Missouri 7.7 12.5
Non-SMSA Counties 23.5 34.0
St. Charles County 4.0 9.7

Illinois 3.9 5.6
Non-SMSA Counties 19.3 24.7
Madison County 2.8 4.0

Source: U.S. Census of Population, 1960 and 1970.

The differences between St. Charles and Madison Counzies,
and the non-SMSA counties in the study area in terms of distribu-
tion of population is further shown by comparing population
densities. As Table 2-21 demonstrates, the non-SMSA counties
have average population densities below those of St. Charles
and Madison Counties, and below those of their respective state
averages.
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Table 2-21

Population Density, 1970

Place Density (Persons/Square Mile)

Missouri 68
Non-SMSA Counties 24
St. Charles County 169

Illinois 199
Non-SMSA Counties 35
Madison County 342

Source: U.S. Bureau of the Census. County and City Data Book, 1972.

2.3.1.3 Age Structure

The differences noted between SMSA counties and other
counties in the study area with regard to population growth are
also apparent in terms of age structure. At the time of the 1970
census the median age for the SMSA counties was 26.8 years while
for the non-SMSA counties the figure was 30.8 years. These
figures compare with the median ages for the states of Missouri
and Illinois of 29.4 and 28.6 years respectively.

An examination of the age stfructure of the study area
population in 1950 and 1970 shows shifts in proportionate distribu-
tion of population among age groups has occurred. Figures 2-22
and 2-23 show population pyramids for the Missouri and Illinois
portions of the study area.

As can be seen there has been a decline in the proportion
of the under five cohort in the entire study area. This occur-
rence parallels a national trend of declining birthrates. Compari-
sons of population in 1950 and 1970 age groups between non-SMSA
counties and the SMSA counties indicate that proportlonately
population has declined in the middle age cohorts in the Missouri
non-SMSA counties and in all Illinois study counties. In contrast,
St. Charles county, one of the most rapidly growing counties in
the United States, has experienced a proportionate increase in
almost all of the age cohorts from age five to 44.

These data suggest that the non-SMSA counties in the
study area, as well as Madison County have stabilized in popula-
tion growth and in addition have experienced some degree of out-
migration of the middle segments of their populations. St. Charles
County, as a growth center, has attracted many additional residents
over the past two decades. Most of these residents have been
young and consequently the proportionate age structure of this
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county has changed in this direction.

2.3.1.4 Migration

Net migration figures for 1970 substantiate the conclu-
sion that outmigration has occurred in most of the study area
counties. As Table 2-22 shows between 1960 and 1970, nine of the
13 study area counties had negative net migration totals. Again
the SMSA counties account for two of the counties which experienced
net migration. In addition, the other two counties that had
net inmigration, Lincoln County in Missouri, and Jersey County
in Illinois are contiguous to the SMSA counties. This fact
suggests there may be some spillover into these counties from
the St. Louis metropolitan area as it expands.

Table 2-22

Net Migration, 1960 to 1970

Net Migration Illinois Net Migration

Counties (percent) Counties (percent)

Lincoln 16.6 Cass -6.0
Pike -3.3 Brown -10.7
Ralls -6.1 Calhoun -11.2
St. Charles 50.3 Green -5.8

Jersey .9
Madison .5

State

Missouri .05 Morgan -5.7
Illinois -.4 Pike -9.1

Scott -8.8

Source: U.S. Census of Population, 1970.

2.3.1.5 Racial Character

The counties in the study area are marked by relatively

homogenous racial populations. All counties have fewer non white
residents than their respective state averages. Negroes compose
almost 100 percent of the non white population in the counties,
although American Indians and other groups are also represented.
The ratio between whites and blacks has not markedly changed in
recent years.

U3



2.3.1.6. Future Trends

a. Upper Mississippi Region. This region is expected
to experience continued growth, increasing in population by
17 percent between 1970 and 1990 (Obers, 1972). This rate of
increase would be slower than during the previous 20 years and
would be substantially below the anticipated national rate
of population increase of 33 percent.

b. Study Area. The study area is expected to continue
to experience population growth. Population forecasts prepared
by departments of the Missouri and Illinois State governments
predict that population in the study area will increase approxi-
mately 43 percent between 1970 and 1990. (See Figure 2-21)

Most of the growth is expected to occur in the urban
counties. Whereas St. Charles County and Madison County now hold
68 percent of the population, by 1990 they are anticipated to
contain 73 percent of the population. In Madison County most
of the population increase will be from natural increases, while
in St. Charles County inmigration of new residents will account
for most of the expected growth.

The non SMSA counties considered in aggregate are
expected to experience some population increase in the coming
decades, however increases are expected to be small, averaging
less than one percent a year. It can be expected that most of
the growth that does occur will center on or around the towns in
the counties. Outmigration of younger groups has been and will
continue to be a problem for these rural counties. As a result
of outmigration, the proportion of the over 65 may increase rela-
tive to other age groups. In both SMSA and non-SMSA counties the
continued decline of rural farm population is anticipated, while
continued urbanization and suburbanization of the population
is predicted.

2.3.2 INCOME AND EMPLOYMENT

Median family income for the non-SMSA counties in 1969
was $7,890, considerably lower than the figure of $10,423 for the
SMSA counties. Proportionately twice as many families in the non-
SMSA counties had 1969 incomes below the poverty level as did
families in the SMSA counties (13.0 percent versus 6.4 percent).
The unemployment rate at the time of the 1970 Census for non-SMSA
counties was 3.3 percent while the rate for the SMSA counties
was 5.5 percent.
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2.3.3 INDUSTRY AND OCCUPATION

Clear differences are apparent between the non-SMSA
and SMSA counties with regard to the industrial and occupational
distributions present in the areas (these differences are primarily
representative of the rural-urban differences between the two
areas). Table 2-23 presents 1970 employment by industry and
Table 2-4 compares the occupational distributions of the two
areas. As these tables indicate, the greatest differences between
the two areas are in terms of manufacturing and agricultural
employment. The SMSA counties are clearly manufacturing centers,
while the non-SMSA counties are much more heavily devoted to
agriculture. Oqcupations in the SMSA counties are more heavily
oriented to white collar employment in professional and clerical
categories. Craftmen account for a substantially greater propor-
tion of the occupational distribution of the SMSA counties--no
doubt bearing some relation to the preponderance of manufacturing
in these counties. Farm workers comprise the only occupational
category where the non-SMSA counties have a significantly larger
proportion of work force employed.

Table 2-23

Employment by Industry

Non-SMSA SMSA

Agriculture, Forestry,
Fisheries, Mining 15.7 2.1

Construction 6.8 5.9

Manufacturing 22.0 35.1

Transportation 3.3 4.7

Communications and

Public Utilities 3.1 2.8

Wholesale Trade 2.6 3.0

Retail Trade 15.5 14.9
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Table 2-23 (con't.)

Employment by Industry

Non-SMSA SMSA

Finance, Insurance

and Real Estate 2.9 4.4

Services 24.0 22.4

Public Administration 3.6 4.4

Source: U.S. Census of Population, 1970.

Table 2-24

Occupational Distribution

Non-SMSA SMSA

Professional 9.4 13.5

Non-Farm Managers 6.7 6.5

Sales Workers 5.1 5.8

Clerical 12.4 18.3

Craftsmen 13.8 18.4

Operative 14.2 14.8

Transport Equipment 4.6 4.4

Non-Farm Laborers 4.8 4.9

Service Workers 12.4 10.8

Private Household Worker 1.8 0.8

Farm Workers 14.9 1.8

Source: U.S. Census of Population, 1970.
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2.3.4. INLAND WATERWAY SYSTEM

2.3.4.1 General.

The Mississippi River and its larger tributaries comprise
a major portion of the Inland Waterway Navigation System. The
Inland Waterway Navigation System is a major link in the national
transportation system, serving the central United States and
tying together the agricultural midwest, the industrialized
west, the Great Lakes, and the Gulf Coast Region via the Intra-
coastal Waterway System. Navigation on the Mississippi River
system serves ports along the Mississippi River from the Gulf
to St. Paul, Minnesota; on the Arkansas River up to Tulsa, Okla-
homa; on the Ohio River up to Pittsburgh, Pennsylvania; on the
Missouri River up to Sioux City, Iowa; and on the Illinois River
up to Chicago, Illinois, and Lake Michigan. Additional tribu-
taries on the Mississippi and Ohio Rivers provide numerous
nivigation routes. Table 2-25 shows tonnages carried on the Mis-

sissippi River System have increased substantially. High bulk
cargoes having low unit values make up the vast majority of
materials shipped on the waterway and include such commodities
as grain, coal, petroleum, industrial chemicals, construction
materi'als, and iron and scrap steel. Commodities movements follow
predictable paths to and from major origin-destination (O-D)
locations. Grain, for example, is principally shipped from areas
along the Upper Mississippi and Illinois Rivers to New Orleans
for processing or shipment overseas. Industrial chemicals originate
in locations in the south and are shipped to processing locations
along the Upper Illinois River. Coal and steel are moved down
the Ohio to locations along the Mississippi River.

Table 2-25

Mississippi River System, Waterborne Tonnages

Year Total Tonnage

1960 233,959,481

1965 A01,780,091

1970 391,112,726

1972 419,805,850

Source: Waterborne Commerce of the United States; Corps of Engi-
neers, Lower Mississippi Valley Division, Vicksburg,
Mississippi, 1972.
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The Inland Waterway is thus a system of interrelated
parts. Each component contributes to the overall flow of traffic
and in turn carries shipments originating in other locations of
the system. The systemic nature of the Inland Waterway is
illustrated in Figure 2-24 which shows the traffic density along
the waterway in 1972. Given the nature of the interrelationship
among O-D regions, changes in iny cne eleent tn&. system will
be reflected throughout the system.

2.3.4.2 Upper Mississip' _iver and Illinois Waterway

The Upper Mississippi River begins at Lake Itaska, Min-
nesota, and extends south to the mouth of the Missouri River
north of St. Louis, Missouri. The Illinois Waterway comprised
of the Illinois River, the Des Plaines River, the Chicago Sanitary
and Ship Canal, and the Chi-ago River, forms the link between
the Mississippi River and the Great Lakes, and thence to the Atlan-
tic Ocean via the St. Lawrence Seaway. As with the Inland Water-
way System, as a whole this component has experienced substantial
tonnage increases over the past years (Table 2-25). Principal
commodities shipped on this portion of the wateray include grain,
coal, petroleum, and industrial chemicals.

In the reach of the Upoer Mississippi and Illinois
Rivers defined as the project area most of the waterborne traffic
is "through traffic" that is traffic whose origin or destination
lies outside the project area. Origin or destination locations
in the project area include the communities of Alton and Meredosia,
Illinois, and Louisiana, Missouri. These communities accounted
for the major portion of tonnages in the project area. The major
commodity being shipped was grain, while multiple commodities
being received are industrial chemicals, coal, petroleum, and
grain.

2.4. EXISTING LAND USE

2.4.1 INTRODUCTION

Land use along the Upper Mississippi River, i.e., Pools
24, 25, and 26, is comprised of widely varied activities. Major
activities on the alluvial plain and bordering uplands include
public land, forest, wetlands, agriculture, free standing resi-
dential, free standing commercial/industrial, transportation,
extractive, and combined urban. From the detailed land use infor-
mation presented on Plate 6 A-D, general patterns are perceivable.

2.4.2 GENERAL PATTERNS OF LAND USE

Over one-half of the land in the study area is devoted
to agriculture. This proportion roughly holds for the entire
stretch of the Upper Mississippi River, from the head of naviga-
tion to St. Louis. Along Pools 24, 25, and 26, agriculture is
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found on the neighboring uplands, the alluvial plain, and some
of the larger islands, particularly those with road or dike access.
Yet, while agriculture seemingly is one of the more primal activi-
ties, as compared to urban, it has caused substantial alteration
of the natural environment. Steep slopes are grazed or plowed,
contributing to the erosion of the land. On the alluvial plain,
agriculture has displaced large areas of native forest and has
served as an impetus for the construction of extensive levee
and drainage systems.

Forest is defined as areas covered by trees, but not
in agricultural use. Forest is the second ranking land use
and is generally found where agriculture does not take place due
to physical restrictions. Thus, forest will occur in linear
fashion along streams, banks of the River, ditches, steep upland
valley walls, in small scattered clumps around lakes or in
large bodies in natural low areas on the alluvial plain.

Public open land refers both to ownership and land
use. This category refers to all large plots of land owned
and/or administered by either state or $ederal government. This
public land is primarily confined to low areas on the alluvial
plain, adjacent to the River, and some of the islands in the
River. Most of the public land is managed as refuges by either
the U.S. Bureau of Sport Fisheries and Wildlife, the Illinois

Department of Conservation, or the Missouri Department of
Conservation.

Wetlands and lakes are frequent in the study area,
especially on the alluvial plain, but still account for only
a small portion of the area's land use. Wetlands are areas
which have intermittent water, occurring in low areas, near
lakes and the River. Lakes have water year-round and are usually
remnants of a former river channel.

Urban development is the most conspicuous land use in the
study area. Yet, the total area of development is far less than
that of agriculture or forest. Except for Alton, Illinois, the
urban developments are moderate in terms of the extent of physical
development and offer central place functions normal of inland
central places (i.e., farming communities). With only a few
'exceptions, the towns are regularly spaced along the river and
are located on the transition zone of upland-alluvial fan-allu-
vial plain. Undoubtedly, the settlements began on the upland
or alluvial fan, above flood stage, but later extended down onto
the alluvial plain, exposing themselves to flood threats.
Scattered free standing residential occurs along the River, but
not of significant magnitude to map, being mostly farmsteads
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or small developments. The same is true of the magnitudc free-
standing commercial/industrial.

Transportation facilities not only comprise a major use
of land, but also more importantly add to the character and devel-
opment of the land by way of relative accessibility. The Upper
Mississippi River area possesses good inter- and intra-regional
accessibility of highway, rail, and water. All three modes of
transportation run north-south through the area and rail and
highway provide east-west accessibility. (Plate 7)

2.4.3 DETAILEr LAND USE

(1) Pool 24. Pool 24 begins at Clarksville, Missouri,
and proceeds in a northwesterly direction for 28 river miles,
terminating at Saverton, Missouri (Plate 6-C). The river width
varies greatly in Pool 24, reaching a maximum width of approxi-
mately one and one-half miles near Pharris Island and having a
minimum width of approximately one-half mile at Louisiana, Missouri.
The alluvial plain is wider than that up river, measuring its
maximum width at the Salt River tributary, almost seven miles.
The average width of the alluvial plain is about five miles in
Pool 24. The river in this pool is skewed toward the west bluff,
leaving the eastern side of the plain for agriculture and minor
urban development. The entire eastern half of the alluvial floodplain
is protected by levees. The widest floodplain on the Missouri
side occurs at the mouth of the Salt River.

Land use on the alluvial plain of Pool 24 is dominated
by agriculture, which takes up approximately 70 percent of the
area. The majority of the agriculture is cropland, but some
pascure or grassland exists. Agriculture is found on several of
the islands which have dikes extending to them. On the floodplain,
agriculture is removed from the River located on generally higher
ground. Agriculture probably could not exist at its present mag-
nitude without the flood protection afforded by the levees.

Forest _s a second major land use and represents the
more natural state of the floodplain. Forest seemingly has been
relegated to low areas and areas susceptible to flooding. Forest
occurs on many of the islands, along the river banks, around
lakes, and along streams. The largest forest area is found on
the southern half of the oval-shaped bottoms at the mouth of
the Salt River. Lakes and wetlands are widely scattered on the
floodplain in Pool 24. Lakes include the permanent water bodies
that may be open, have restricted exits, or be land locked.
Lakes frequently occur along the base of the levees on the
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riverward side. These lakes have formed in borrow pits result-
ing from levee construction. Others occupy abandoned river
meanders and side channels. Wetlands are low areas where water
ponds on a seasonal basis. Wetlands are more frequent than lakes,
but occur in close correspondence to lakes and forest.

Public open land is another major land use in Pool 24.
The Bureau of Sport Fisheries and Wildlife operates two areas,
the Del Aire Division of the Mark Twain National Wildlife Refuge
and the Clarence Cannon National Wildlife Refuge, on off project
lands adjacent to this pool. The Ted Shanks Memorial Wildlife
Area, administered by the Missouri Department of Conservation
is on this pool. This unitized area comprises over 7,000
acres of lands and waters managed for fish and wildlife purposes.
Cver 8,COO acres of project land and water area acquired for

the nine-foot navigation project are managed by the States of
Illinois and Missouri for fish and game purposes under the
G ieral Plan and Cooperative Agreement. There are a number of
ieveloped public access areas along this pool developed and oper-
ated ty j3int agreement between the Corps and the States of
Illinois and Missouri.

Urban land use on the Pool 24 floodplain consists of
relatively small farming communities. The settlements occur
at regular intervals at the base of the uplands. The communi-
ties are Louisiana and Ashburn, Missouri, and Pleasant Hill,
Rockport, New Canton, and Kinderhook, Illinois. The Missouri
towns are located on the banks of the River while the Illinois
towns are several miles removed. Of the towns in Pool 24,
Louisiana is the largest, having a 1970 population of 4,533.

Rail lines parallel the entire length of Pool 24 on
both sides, as do highways. All towns are served by both rail
and highways. A highway bridge crosses the River at Louisiana,
Missouri.

(2) Pool 25. Pool 25 begins at Cap au Gris, Missouri,
and extends northward 32 miles to Clarksville, Missouri (Plate
6-B). The Mississippi River travels along the eastern bluff of

the floodplain from Cap au Gris to about two miles south of Bell-
view, Illinois, where it wanders into the middle of the alluvial
plain and remains there until touching the western bluff at
Clarksville. The river in Pool 25 is braided with numerous islands
and varies in width from 1-1/2 miles to 1/2 mile. Going northward
from Lock and Dam No. 25, the floodplain, measured bluff to bluff,
gradually widens from a width of 3-1/2 miles to five miles at
Clarksville. The western portion of the floodplain is the widest
side in Pool 25. This side of the floodplain is leveed almost
its entire length. The eastern side of the alluvial plain is
narrow and only the northern half is leveed.
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Land use on the floodplain of Pool 25 is about 60
percent agriculture and about 40 percent forest. Agricultural
activity on the floodplain is made up almost entirely of crop-
land, although a small amount of grazing does exist. The broad
west side of the floodplain is leveed its entire length and holds
the bulk of Pool 25's agriculture. Large areas of this protected
bottomland are cleared and the streams channelized. A relatively
small amount of agriculture is found on the narrow eastern flood-
plain.

Forest occurs along the riverbanks, on the numerous
islands, along streams and river side channels, and around
lakes. Large areas of forest occur on the eastern floodplain,
particularly that which is directly across from Foley, Missouri.
Here, the land is low and wet and of limited agricultural capacity.
The riverbaiks are forested for nearly the entire length of
Pool 25.

There are few lakes and wetlands in Pool 25. These
contribute little to the overall land use of the area.

There are over 8,500 acres of project land and water
administered by the Bureau of Sport Fisheries and Wildlife in
cooperation with the States of Illinois and Missouri for fish
and wildlife purposes. This includes the over 2,100 acre Batch-
town Division of the Mark Twain National Wildlife Refuge. These
areas were transferred to these agencies for fish and game manage-
ment purposes under the General Plan and Cooperative Agreement
for this project. In addition there are a number of developed
public access areas leased to the States of Illinois and Missouri
on project lands.

Urban development consists of the farming communities
of Winfield, Foley, Elsberry, and Annada, Missouri; Bellview,
Illinois; and Clarksville, Missouri. Elsberry is the largest
community in Pool 25, having a 1970 population of 1,398.

A rail line parallels the river along the foot of the
western bluff. Highways border the river on both sides.

(3) Pool 26. Pool 26 begins at Alton, Illinois, and
stretches in a due west direction to Winfield, Missouri (Plate
6-A). The pool proper is widest at Lock and Dam No. 26, where
it is just over one mile wide between vegetated banks. This
breadth is due to the joining of the Illinois River at Grafton,
Illinois. Pool 26 is its narrowest in the southern extreme,
measuring about one-half mile across. The floodplain is rela-
tively narrow at Lock and Dam No. 25, measuring about 3-1/2 miles
across. It then begins to widen, being 5-1/2 miles at O'Fallon,
Missouri, and increases quickly with the joining of the Illinois
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and Missouri Rivers' floodplains. This wide floodplain measures
over twelve miles across from bluff to bluff, and is wholly
located on the west side.

Land use on the alluvial plain of Pool 26 is predominantly
agriculture, which takes up approximately 60 percent of the area.
Nearly all of the agriculture is cropland, with only a small
amount in pasture. Unlike Pools 24 and 25, Pool 26 does not
have any apparent agriculture on the islands. On the floodplain,
agriculture is removed from the River, usually buffered by a
corridor of forest. Agriculture on the floodplain exists without
benefit of any major levees.

Forest is a second major land use on the floodplain.
It is found along the riverbanks, on the islands, along streams,
around lakes, and in low areas. In general, forest exists in areas
where it is too wet to farm.

Lakes and wetlands on the floodplain are relatively
rare in th:.s stretch of the Mississippi River. Two large lakes
occur away from the River, both near O'Fallon, Missouri. Wet-
lands are seasonal and occur along the river, near the two large
lakes mentioned, and on several of the larger islands.

Located on this pool and above the lower 15 miles of
the Illinois River, there are nearly 19,000 acres of project
land and water area administrated by the Bureau of Sport Fisheries
and Wildlife in conjunction with the States of Illinois and
Missouri for fish and wildlife purposes. This includes the over
4,100 acres of the Calhoun unit of the Mark Twain National
Wildlife Refuge. These lands were transferred to these agencies
for fish and game management purposes under the General Plan
and Cooperative Agreement.

Urban development in the Pool 26 floodplain is located
almost entirely on the Missouri side. This development consists
of the farming communities of West Alton, Portage des Sioux,
Old Monroe and Winfield. On the Illinois side, the communities
are located on the uplands, overlooking the River. These communi-
ties include Alton, Elsah, Chautauqua, and Grafton.

Two rail lines and several county roads parallel the
pool on the west. Only one highway, Illinois Route 3, parallels
the River on the east. The large plot of free standing commer-
cial/industrial development located about two miles east of Portage
Des Sioux, Missouri, is the Union Electric generating plant.
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2.4.4 THE LOWER ILLINOIS RIVER, LA GRANGE TO GRAFTON, ILLINOIS

The first 80 miles of the Illinois River is influenced
by Lock and Dam No. 26. This reach of river extends northward
from Grafton, Illinois (river mile 0.0) to LaGrange, Illinois
(river mile 80.2) (Plates 5A, B, and D). The river width, the
distance between vegetated banks taken normal to the direction
of flow, is narrow, averaging about one-fourth mile across.
However, this is not constant, for in several places where
islands exist, the river bulges to a width of three-fourth mile
across. The floodplain averages just over four miles in width.
Much of the floodplain is protected from overbank flow by levees.
For approximately the first 15 miles, the Illinois River flows
in the middle of the floodplain. The River then veers to the
west, touches the western bluff at Hardin, Illinois, and flows
along this bluff until reaching Valley City. At Valley City,
the river takes a northeast course and again flows in the approxi-
mate center of its valley up to LaGrange.

Land use on the Illinois River floodplain is in the
northern extent, past Nutwood, where agriculture appears to account
for at least 80 percent of the total area. Cropland accounts for
almost all of this agricultural land. In the southern extent of
this reach of the Illinois River, some land that was once agricul-
tural has been removed from the river by a wide barrier of lakes,
wetlands, and forest and thus agriculture has a very small share
of the floodplain. In contrast, in the northern extent, agricul-
ture is separated from the river by only a narrow barrier of
forest.

Forests and lakes account for over one-half of the flood-
plain area south of Nutwood. This area is naturally low and
precarious to farm and thus forest has remained in large quan-
tities. North of Nutwood, forest is found in narrow corridors
along the river banks, along streams, and on the few islands.
Forest in large quantities is not found again until Meredosia
Lake is reached. Here again, the land is naturally low, tends
to flood, and is thus risky to farm.

Lakes and wetlands, like forest, are relatively scarce
on the floodplain, occurring in large areas only at Grafton and
Meredosia. At these two points, lakes and wetlands are the dominant
land use.

Located on the lower Illinois River, just upstream from
Grafton, Illinois, is situated the 5,000 acre Pere Marquette State
Park, largest state park in Illinois. There are numerous public
access areas ol project lands, and over thirty major boat dock
and marina locations on private properties along the shoreline
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of the pool. Additionally, there are a significant number of

seasonal cottage sites on project lands, leased to private indivi-

duals who avail themselves to the many water oriented outdoor

recreation pursuits the project offers.

Urban development along the Illinois River consists of

regularly spaced and moderately sized farming communities and

regional centers near the bluff as well as in the middle of the

floodplain. Communities at the base of the bluffs include Grafton,
Nutwood, Hardin, Spanky, Michael, Eldred, Kampsville, Bluffdale,

Hillview, Pearl, Montezuma, Forence, Oxville, Valley City, Cham-

bersburg, and LaGrange. Floodplain communities consist of East

Hardin, Naples, and Meredosia. Meredosia is the largest commu-

nity on this reach of the Illinois River. Three rail lines cross
the floodplain. The first going from Versailles, through Mere-

dosia, to Bluffs. The second rail line goes from Valley City,

through Naples, to Bluffs. The third rail line crosses the

Illinois River at Pearl going to Hillview. There is no rail

lie parallelling the river in this reach. However, highways

do parallel and transect the river, giving this reach adequate road

access.

2.5 OUTDOOR RECREATION

As leisure time and affluence have increased, outdoor

recreation has become an increasingly important part of the

lifestyle of much of the United States. Studies made in recent

years have documented the growth in recreational demand, and

have indicated the most popular forms of outdoor recreational
activities. Figures 2-25 and 2-26 present the results of

recreational demand surveys done at the national and St. Louis

SMSA levels. As can be seen, popular activities in both studies

include swimming, bicycling, and fishing.

In the study area, the Mississ-ppi and Illinois Rivers

are major outdoor recreation resources. The riverine land-

scapes consisting of high bluffs and floodplains of varying widths,

afford picturesque views and provide a desireable environment

for outdoor recreation. The rivers are used extensively by

residents in the study area as well as by many of the two million

plus residents of the St. Louis SMSA. Boating, sightseeing,

and fishing rank as the three most popular recreation activities

on the river (Table 2-26).

Data compiled by the Corps of Engineers on outdoor recre-

ation usage at public access sites on the Mississippi and Illi-

nois Rivers illustrate th6 importance of these rivers as recre-

ation resources. On the Mississippi River in the study area
theie are 25 public access area3 operated by the Corps of Engineers,
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FAVORITE AMERICAN SPORTS

ESTIMATED NUMBER OF PARTICIPANTS BY SPORT

SWIMM I NG
107191,000

BICYCLING

jl z 65,613,000
FISHING

61,2 63,000

CAMPING

in54,435,000
BOWLING

BO W IN 8 , 218,000
TABLE TENNIS
in33,501, 000

POOL AND BILLIARDS

in2,920,000

BOAT ING (ot0Mr THAN SAItING)

32,629,000

SOFTBALL
in26,362,000

ICE SKATING
24,875,000

SOURCE: A.C. NIELSEN CO.
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the State of Missouri, State of Illinois, or private concessioners.
In 1972 these sites received 3,993,600 recreation days of atten-
dance. The Illinois River also receives substantial recreation
use. In the study area the 12 public access sites on which the
Corps of Engineers maintains user statistics received 89,400
visitor-days attendance in 1972.

Table 2-26

Public Access Area, Activity Use

Activity Percent Participating in Activity*

Sightseeing 73.2

Boating 71.6

Fishing 32.2

Swimming 26.5

Picnicking 23.4

Water-skiing 22.9

Camping 5.0

Other 17.3

*Note: Percentages do not total 100 because of duplication of

activities; e.g., many individuals come to a facility

to fish and picnic, etc.

Source: 1972 Annual Report, Recreation-Resource Management
System, Corps of Engineers

2.6 CULTURAL RESOURCES

2.6.1 ARCHAEOLOGY

The valleys of the Mississippi and Illinois Rivers
constitute two of the richest locations for the study of prehistoric
man's cultural patterns in the United States. Man's presence
has been ascertained in these valleys for at least 10,000 years, and
:he number and diversity of sites from different periods of abori-
ginal development make these areas especially significant.
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In the Illinois and Mississippi Rivers' floodplains lo-
cated within the study area boundaries, the locations of several
hundred archaeological sites have been recorded with the Illinois
Archaeological Survey and the Missouri Archaeological Survey.
Most of the known sites have been located along the alluvial
terraces of the floodplain or at locations away from the
shoreline of cities on the Mississippi or Illinois Rivers. As
has been noted however, little systematic investigation of the
shorelines has been performed by archaeologists (Denny, 1975).

Detailed information on shoreline site locations is
important along the Illinois River because dredge materials are
deposited on or along the shoreline. A comprehensive archaeological
investigation is therefore currently underway along the entire
80 mile reach of the Illinois River in the St. Louis District.
Sites capable of being adversely affected by deposition of dredged
materials are being enumerated. This investigation will be
completed before the next dredging season and will be used in
the planning of disposal sites.

No such investigations are being planned for the shore-
line of the Mississippi River. Under current practices dredged
materials from the navigation channel are deposited back into the
river with no impact on the shoreline. The construction of bank-
line revetments or dikes involves disruption of small portions
of shoreline.

2.6.2 HISTORY

A total of 16 historic properties on the National Register
of Historic places are located in the counties adjacent to the
Mississippi and Illinois Rivers in the study area. None of these
properties are located where they are capable of being impacted
by Operation and Maintenance activities.
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3. RELATIONSHIP OF THE ACTION TO LAND USE PLANS

3.1 PLANS OF OTHER FEDERAL AND STATE AGENCIES

Under the "General Plan and Cooperative Agreement" actions
of the subject project and their relationship to plans of federal
and state agencies are coordinated with the appropriate agencies,
i.e., U.S. Fish and Wildlife Service, Illinois Department of Conser-
vation, and Missouri Department of Conservation. The coordination
with the plans of state and federal agencies is developed in Section
1.6 of this report. Due to the degree of coordination, the subject
action is generally compatible with the land use plans and objectives
of affected state and federal lands.

3.2 PLANS OF LOCAL AGENCIES

3.2.1 STATE OF PLANNING

Land use planning for the Missouri and Illinois counties
along Pools 24, 25 and 26, is in a mixed state of planned and un-
planned land, as well as proposed and adopted plans. Table 3-1
presents a summary of the status of land use planning in the study
area. Though a number of counties have land use plans (Plate 8),
only four counties have both a plan as well as planning authority.
These counties are St. Charles County and Ralls County, Missouri,
and Madison County and Pike County, Illinois.

3.2.2 ST. CHARLES COUNTY, MISSOURI

The Land Use Plan and Transportation for St. Charles County
is detailed for only the eastern edge of the country. The plan con-
tains a number of proposals in relation to the Mississippi River.
Specifically, the shoreline along Pool 26 is designated for recrea-
tional residences (i.e., seasonal dwellings) as well as greenbelt
agricultural lands, parks, and open space. Only one town, Portage
des Sioux, borders the River. The town is proposed to remain low
density residences (5 units per acre or less). The only proposed
major development near the Mississippi River is for "major industry".
This development is proposed just west of Missouri Highway 94
(See Plate 8).

3.2.3 RALLS COUNTY, MISSOURI

The Mark Twain Regional Plan containes only minor proposals
for that part of Rails County near the Mississippi River, (Plate 8).
Like the remainder of the county, the majority of the area near the
River is proposed to remain in agriculture. Only minor low density
residentLal is planned to develop in the northeast corner of Rails
County along Missouri Highway 79, coming south from the city of
Hannibal. No true river-oriented development is proposed for
Raills County. However, this does not preclude the possibility of
its growth.
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3.2.4 MADISON COUNTY, ILLINOIS

The Land Use and Transportation Plans for Madison County,
Illinois, designate proposed land use for that portion of Madison
County in the study area, i.e., that land along Pool 26. Most of
the land is planned for the land use already existing on it. Of
the land bordering the River, industry is proposed for where it
exists now: on the floodplain at Alton, Illinois (Plate 8). The
remainder of the floodplain at Alton is planned to remain open in
character, i.e., agriculture, recreation, parks, and open space.
Past Alton, the floodplain terminates and limestone bluffs appear;
thus, the land adjacent to the River, really lies above it. This
land is well dissected, having high local relative relief. This
type of terrain extends along the River for the rest of Madison
County; i.e. a narrow floodplain against high bluffs, and a well
dissected upland. Due to these physical limitations, agriculture
interspersed with low density residential is proposed as future
land use. Several commercial docks are proposed along the River
in connection with rail and major highway, Illinois Highway 3.

3.2.5 PIKE COUNTY, ILLINOIS

The Regional Development Plan, Pike County, Illinois, dated
1970, is the existing plan for the county. However, the documents
potential as the proposed plan is doubted and thus, its relationship
to the subject action should be qualified. Looking at the Plan
(Plate 8), land adjacent to the Miasissippi River is proposed to
remain open, being agriculture or vacant. A Corps of Engineers access
point and a marina or boat launch are proposed for land opposite of
Louisiana, Missouri, north of U.S. Highway 54. Industrial development
is proposed west of Pleasant Hill, Illinois, on the floodplain, but
removed from the River.

The land adjacent to the Illinois River, the plan proposes
the continued existence of Pearl, Florence, and Valley City, as
incorporated areas and that the floodplain be preserved in an open or
passive use. Two large areas adjacent to the River and north of
Valley City are proposed for industry.

3.3 COMPARISON OF THE ACTION TO LAND USE PLANS

A comparison of the land use plans discussed above to the
location and description of the subject action shows no direct con-
tradictions in the future land use types or the location of a land use.
This lack of impact is due to the fact that dredge material is
negligible in relation to the scale of the existing plans. Additionally,
several of the plans appear to have assumed not only the continued
navigation is illustrated by the numerous proposed industrial develop-
ments along the River and commercial docks. The assumption of con-
tinued pool condition is shown by the proposed seasonal dwellings in
the plan for St. Charles County.
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Table 3-1 Sunmmary of Status of County Land
Use Planning, Pools 24, 25, and 26

County Existence of Plan Status of Plan

I. St. Charles Co., Mo. Yes Planning authority adopted - 1959
Most current plan - 1970

2. Lincoln Co., Mo. Currently Voted and defeated planning
being reassessed authority - 1974

3. Pike Co., Mo. Yes No planning authority

4. Ralls Co., Mo. Yes Planning authority adopted 1964

Most current plan - 1968

5. Madison Co., Ill. Yes Plan adopted - 1973

6. Jersey Co., Ill. No No authority

7. Calhoun Co., Ill. No No authority

8. Pike Co., Ill Yes Planning authority adopted - 1974

Most current plan - 1970
9. Brown Co., Ill. No Planning authority adopted - 1974

10. Greene Co., Ill. No No authority

11. Scott Co., Ill. No No authority

12. Morgin Co., I1. No No authority

13. Cass Co., Ill. No No authority
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4. IMPACT OF THE ACTION ON THE ENVIRON>NT

4.1 PHYSICAL IMPACTS

4. 1.1 IMACT TO RIVER REGIME

4.1.1.1 Review

In Part 1, PROJECT DESCRIPTION AND HISTORY, a description
of the 9-foot channel project and the operation and maintenance of
the locks and dams was presented. In 2.1.2, RIVER CHANNEL
CONFIGURATION, earlier attempts of river regulation were described.
In summary, the River and Harbor Act of July 3, 1930 authorized
the 9-foot channel project in the Upper MIississippi River. Within
the study reach, %.work began officially on January 13, 1937 at Lock
arid Dam No. 26 at Alton, Illinois. First full pool was obtained in
Pool 26 on August 8, 1938, in Pool 25 on July 11, 1939 and in Pool
24 in May 1, 1940. The 9-foot channel project in the study reach
gas placed completely in operation on March 12, 1940.

The locks and dams have changed the character of the river.
The permanent change in low-flow .,iater levels submerged the dikes con-
structed during the 4- 4int and 6-foot channel projects, and no
longer can Sunday excursionists walk across the river at low water.
In addition, the creation of the pools and a stable low-water level
.as a boon to wildlife (Gabrielson, 1937).

4.1.1.] Short Term Geomorphic Response

In the fall of 1939, the first continuous hydrographic sarvey
of the study reach of the Mississippi River since the closure of the
three dams was made. This survey provides a picture of the immediate
response of the river to the river closure caused by the dams.

In 1939, the surface area of the river had not yet changed
in response to the closure of Dams 24, 25, and 26. More Lime was
required to convert land vegetation submerged by the closures into
.,ater and water vegetation. In fact, during the first two winters
after closure of the dams, the areas flooded by the pools were logged
of timber.

The closures of Dams 25 and 26 had not yet affected the size
and number of islands but, for the record, the number of islands
in the study reach are given in Table 4-1. The great increase in the
number of islands in Pool 24 was due probably to the degradation in
Pool 24 that in turn resulted from the sequencf of construction
(see Riverbed levations in 1939). Also the 1930's were dry years
so the low water levels caused by droughts and degradation would allow
the land vegetation to take hold on exposed sandbars.
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Table 4-1

Number of Islands, 1929 and 1939

Location Number of Islands

1929 1939 Change

Pool 26:
Below Illinois confluence - 11 -

Middle third 23 21 + 2
Upper quarter 11 11 0

Pool 25:

Lower quarter 13 17 + 4
Middle half 28 32 + 4
Upper quarter 24 16 - 8

Pool 24:

Lower quarter 13 19 + 6
Middle half 29 57 + 28
Upper quarter 9 20 + 11

The 1939 average riverbed elevations in deepest 1000 feet of
the Mississippi River channel in the study reach are given in Table
4-2. For comparison, the change in riverbed elevations between 1929
and 1939 are also presented.

Table 4-2

Average Riverbed Elevations in the 1939 Upper Mississippi River

Location Average Riverbed Elevation,* ft Amsl
1939 Change since 1929

Pool 26:
Below Illinois River 390.2 -
Middle third 400.7 - 0.8
Upper quarter 405.7 +0.5

Pool 25:

Lower quarter 410.9 +0.8
Middle half 414.5 -2.6
Upper quarter 421.5 -2.0

Pool 24:
Lower quarter 424.7 -2.1
Middle half 427.2 -3.3
Upper quarter 430.8 -5.8

*Average of the riverbed elevations in the deepest 1000-feet width
of river channel.
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The immediate response of the river channel bed in the study
reach to the construction of locks and dams in and upstream of the
study reach was, in general, to degrade. For the study reach as a
whole, the riverbed in the deep part of the channel went down approxi-
mately 2.0 feet between 1929 and 1939. Only the upper quarter of
Pool 26 and the lower quarter of Pool 25 had aggradation.

By stopping the normal movement of sediments in the pools
upstream of Pools 24, 25 and 26, general degradation occurred. The
variation in degradation throughout the study reach was probably due
in part to the sequence in which the locks and dams were constructed.
The larger amount of degradation in the Pool 24 reach could be the
result of the fact that Lock and Dam 22 immediately upstream was com-
pleted two years before Lock and Dam 24 and one year before Lock and
Dam 25.

4.1.1.3 Long Term Geomorphic Responses

During 1973, the U.S. Army Corps of Engineers obtained color-
infrared aerial photographs of the study reach of the Upper Mississippi
River. These photographs and the 1971 hydrographic survey data were
used to assess the long-term response of the river to navigation
development with Locks and Dams 24, 25 and 26. The man-induced
geomorphic features shown in the photographs have developed over a
33-year period of lock and dam operations.

An uncontrolled mosaic of Pool 25 was prepared from the 9
inch x 9 inch color prints of the 1973 aerial photographs. From a
copy of this mosaic shown in Figure 4-1, the surface areas of Pool
25 were measured. The surface areas are given in Table 4-3.

Overall, between 1929 and 1973 the surface area of the river
in the Pool 25 reach increased 3.4 square miles or 11 percent. The
increase was due primarily to the submergence of floodplain areas
immediately upstream of Lock and Dam 25. There were no appreciable
changes in the surface areas of the middle half and upper quarter of
Pool 25.

In 1973 there were 92 islands in Pool 25 having a total area
of 10.36 square miles. This is an increase of 27 islands since 1929.
The increase in area was 3.9 percent. Most of the new islands were
in the lower quarter of the pool. These islands were created by
submerging low areas on the floodplain and on larger islands to form
new chutes. For example Maple Island came back into existence again
due to the submergence of the former side channel resulting from the
operation of Lock and Dam 25. This island had become joined to the
Illinois mainland between 1891 and 1929.
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Table 4-3

Surface Area of Pool 25 in 1973

Location Surface area, sq mi
River Islands Riverbed

Pool 25:

Lower quarter 10.200 1.703 8.497
Middle half 14.972 4.816 10.156
Upper quarter 7.750 3.841 3.909

32.922 10.360 22.562

Many of the former islands in the lower quarter of Pool 25
were lost by the construction of Lock and Dam 25. Sandy Island

became attached to the Missouri floodplain during the construction

period. Sarah Ann Island and its three neighbors became submerged.

As shown in Table 4-4, the islands in the lower part of the
pools decreased in size and the islands in the upper parts grew in the

period between 1929 and 1973. The two situations are illustrated in

Figures 4-2, 4-3.

Table 4-4

Changes in surface areas of Islands from 1929 to 1973

Name Approx. River Surface area, sq ml

Mile 1973 Change since 1929

Pool 26:

Piasa 209 .236 -

Mason 220 .442 -.012

Sweden 234 .113 +.062
Peruque 234 .525 +.035
Cuivre 236 2.305 +.145

Pool 25:
Turners 245 .230 -.140
Mosier 260 .722 +.068
Coon 267 .296 +.043
Carroll 4268 .568 +.129
Clarksville V72 1.051 +.152

PooA 24:

Crider 279 .093 -.051

Unnamed 280 .097 -.034
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Crider--% 'P-,--
Island

20 • .279

K Deposition or Emergence - 1929 Outline
-- 1973 Outline

Scour or Submergence 278
River Mile

Figure 4-2 Decrease in size of Crider Island
between 1929 and 1973

In Figure 4-2 the outlines of Crider Island and the unnamed
island immediately upatream are shown for 1929 and 1973. These
islands are in the lower quarter of Pool 24 and immediately upstream
of Lock and Dam 24. These two islands are good examples of the
decreases of island area and the formation of a "crab-claw" outline
of some islands.

The Clarksville Island reach imiediately below Lock and Dam
*24 is shown in Figure 4-3. Between 1929 and 1973 there was a signi-

ficant enlargement of Clarksville Island. Also, new islands have
formed and some chutes have been abandoned.

8Dm273

[] Deposition or Emergence, -- 1929 Outline
[] Scour or Submergence '-- 1973 Outline

72River Mile

Figure 4-3 Growth of Clarkville Island

between 1929 and 1973
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The abandonment of agricultural lands on some islands
between 1929 and 1973 was also noted. As water levels rose behind
the locks and dams, the fields on the islands were submerged.

The riverbed areas in Pool 25 were measured on the 1973
mosaic and are given in Table 4-3. The growth in number and size of
the islands in Pool 25 between 1929 and 1973 was more than offset
by the submergence of parts of the floodplain so the riverbed area
in Pool 25 increased only slightly due to the operation of Lock and
Dam 25.

The average surface widths in Pool 25 in 1973 were measured
on Figure 4-1 and are given in Table 4-5. The average surface width
of the Mississippi River in Pool 25 was 5610 feet, an increase of
580 feet since 1929. Almost all of the river widening between 1929
and 1973 was due to the submergence of the Illinois floodplain in the
lower quarter of Pool 25 immediately above Lock and Dam 25.

Table 4-5

Average River Surface '. idths in Pool 25 of the Upper
Mississippi River in 1973

Location Surface Width
ft

Pool 25:
Lower quarter 6950
Middle half 5100

Upper quarter 5280

The 1971 average riverbed elevations in the deepest 1000 feet
of the Mississippi River channel in the study reach are given in
Table 4-6.
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Table 4-6

Average Riverbed Elevations in the
Mississippi River in 1971

Location Average Riverbed Elevation,* ft Amsl
Change since Change since

1971 1939 1929

Pool 26:
Below Illinois River 389.0 -0.4 -
.Middle third 400.8 +0.1 -0.7
Upper quarter 402.4 -3.3 -2.8

Pool 25:
Lower quarter 408.2 -2.7 -1.9
Middle half 415.4 +0.9 -1.7
Upper quarter 419.0 -2.5 -4.5

Pool 24:
Lower quarter 427.4 +2.7 +0.8
Middle half 429.2 +2.0 -1.3
Upper quarter 432.7 +1.9 -3.9

*Average of the riverbed elevations in the deepest 1000-feet width of
river channel.

The long-term response (to 1973) of the riverbed in Pools 24,
25 and 26 to the construction and operation of the locks and dams in
the Upper Mississippi River has been degradation. The amount of
degradation is determined by comparing the 1929 riverbed elevations
(before locks and dams) to the 1971 elevations. These values are
given in Table 4-6.

Between 1939 and 1971, the riverbed in the deep part of the
channel in Pool 24 aggraded approximately 2.0 but the two downstream
pools degraded on the average. After the initial bed lowering between
1929 and 1939, Pool 24 has been filling slowly. Pools 25 and 26 may
still be degrading slightly.

/

With the creation of new islands resulting from the construc-
tion and operation of Locks and Dams 24, 25 and 26, many new side
channels were formed between 1929 and 1973. The 1973 chutes in Pool
215 are shown in Figure 4-1. However some chutes were filled up
during the same period. For example, Sandy Chute that had been in
existence for more than a century was lost due to the construction of
Lock and Dam 25.
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The other two long chutes in Pool 25 have survived. In
1973, Westport Chute remained approximately 830 feet wide and 3.9
miles long (the same as in 1929). Slim Chute lengthened slightly
between 1929 and 1973 but remained the same width.

The closure of side channels in the study reach of the
Mississippi River is apparently a slow process and is almost negligi-
ble on the Illinois River. From the data available for this study it

was apparent that some of the old dikes have accelerated the closure
of some side channels and have not affected others.

The levee system shown in the 1972 Upper Mississippi River
Navigation Charts is essentially the same as the 1929 system. The
Illinois and Missouri floodplains are protected adjacent to Pools 24
and 25 and the Illinois River floodplain is also protected. However,

the Missouri floodplain between the Upper Mississippi and Missouri
Rivers is not protected. In fact, overbank flows from the Missouri
River cross the floodplain into Pool 26 and are measured as Upper
Mississippi River flows at the Alton gage.

The effect of the levees in the study reach of the Upper
Mississippi River on flood peaks of a yearly hydrograph has been
calculated. For a peak inflow of 227,000 cfs (which is a low hydro-
graph) into the reach and a 40-day long flood, the flood stage level
would be approximately 0.1 feet lower without the levees. The effect
of the levees is less for longer peaks. It is concluded that the
levees have no appreciable influence on the flood peaks in the study
reach. (Simons et. al.).

Except in the floodplain region between the Upper Mississippi
and Missouri Rivers, the floodplains in the study reach are protected
from flooding by levees.

During the last 100 years, agricultural development on the
floodplains of both Mississippi and Illinois Rivers has been extensive.
Tributary streams have been channelized between the bluff line and the
major rivers. To a large extent the normal floodplain morphology
has been obliterated by leveling and cultivation. In short, the flood-
plains have been extensively developed and modified, while the river
control effort was underway.

These two very different development schemes undoubtedly
influence one another. Channelization of tributiries and upland
agricultural activities deliver more sediment to the major rivers,
which, because of their development, may or may not be competent to
move the sediment out of the area. For example, sediment delivered
to a backwater area is probably deposited permanently.
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There is, of course, a natural rate of deposition adjacent
to the main channel. Although no field information on this topic is
available for the study area, a recent study carried out after the
1973 flood in the state of Louisiana showed that average sediment
deposits were 21 inches along the natural levees and 0.4 inches in
backswamp areas (Kesel et al., 1974).

The increased depth of water behind the dams provides deposi-
tion in tributary channels. It is not possible to separate the effect
of the higher water levels on the Mississippi and that of upland
agricultural activities; nevertheless, according to measurements made
at bridges over Piasa, Elsah and Chautauqua Creeks in Illinois, there
has been a net deposition in the tributary channels since the bridges
were constructed. The channel bed level in Piasa Creek, about 1500
feet from the Mississippi channel, was 2.5 feet higher in 1974 than
in 1956. In Elsah Creek, about 100 feet from the Mississippi, the
bed was 2 to 4 feet higher in 1974 than in 1961. In addition, the
state highway departments frequently clear sediment from the channels
tributary to both the Mississippi and Illinois Rivers.

The town of Grafton, Illinois, located at the junction of the
Illinois and Mississippi Rivers and about 16 miles upstream from Lock
and Dam 26, has been troubled in recent years by deposition in five
small tributary streams. Sediment was cleared from these streams in
1970, but it was necessary to clean them again in 1974 when about
5000 cubic feet of sediment was removed from 680 linear feet of channel.
This corresponds to approximately 12 cubic feet of sediment per linear
foot of channel.

The tributaries show evidence of aggradation but not all of
this can be attributed to the higher water levels created by the locks
and dams. Channelization and increased agricultural and urban activity
are also factors.

The surface areas of the Lower Illinois River in 1939 and
in 1956 are given in Table 4-7. In general these values show a negli-
gible change in island and river surface areas between these dates.
In the Lower Illinois River upstream of Swan Lake, the channel has
undergone only minor changes in area. The major islands have not changed
and no new islands have appeared.

The width of the Lower Illinois River has remained remarkably
stable except near its junction with the Mississippi River as shown in
Table 4-8. The width in this area was approximately 1100 feet in 1878
but was increased greatly when the major inundation of the floodplain in
the Swan Lake area occurred following closure of Lock and Dam 26. For
about nine miles above the junction, the backwater from Lock and Dam 26
has increased the width of the Illinois River from approximately 1000
feet to a maximum of 6000 feet. Farther upstream the width is nearly
constant.
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The sand carrying capacity of the upper three-quarters of Pool 25
in 1973 has been estimated. Assuming that the gates at the dams are
open all year, the estimated rate is 3,200,000 tons/yr, an, increase of
3 percent over the capacity estimated for the same reach in 1929. Under
normal pool regulation, the sediment transport rate is about 70 percent
of this estimated value. The average riverbed width in the upper three-
quarters of Pool 25 in 1973 was 3200 ft.

The pronounced degradation and a large increase in the number of
islands in Pool 24 were the most noticeable immediate responses of the
Upper Mississippi River to the construction of Locks and Dams 24,25,
and 26 and other dams upstream.

After 32 years of operation, the riverbed in Pool 24 had aggraded
slightly but was not yet to its level prior to the construction of
Locks and Dams 22 and 24. In Pools 25 and 26, the average riverbed
levels in 1971 were lower than in 1929.

In Pool 25, submergence of part of the Illinois floodplain, caused
by the closure of Locks and Dam 25, resulted in an 11 percent increase
in surface area of the river. Overall, the surface width of this reach
widened approximately 580 ft. Also, the number and surface area of
islands in Pool 25 increased. Those in the lower end of the pool
decreased in size and those in the upper end enlarged. The computed
sand transport capacity of th.- 1973 river in Pool 25, assuming that
the gates at the dams were open all year, was approximately 3,200,000
tons/yr, a slight increase since 1929. Under normal pool regulation
the sediment transport rate is about 70 percent of this estimated
value.

There are more side channels in the study reach of the Upper
Mississippi River after 34 years of lock and dam operation than
there were prior to dam construction. The long chutes in Pool 25 have
hardly changed in this 34-year period.

The levees in the study reach have had no appreciable effect on the
flood peaks in the reach. However, many of the tributaries on the
floodplain have aggraded due to the higher low-flow stages in the pools.
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Table 4-7

Surface Areas of the Lower Illinois River

River Surface Area, sq mi
Location Miles Year Riverbed Island Total Surface

Swan Lake 3 to 9 1940 3.6 1.1 4.7
1956 4.4 0.9 5.3

Apple Creek 30 to 36 1940 1.1 0.06 1.2
1956 1.2 0.05 1.3

Little Sandy Creek 43 to 51 1939 1.1 0.1 1.2
1956 1.0 0.2 1.2

McGhee Creek 67 to 72 1939 0.78 0.09 0.87
1956 0.72 0.08 0.80

Table 4-8

Average River Surface Widths in the Lower Illinois River

Average Width, ft
Location 1939 1956 1973

River Mile 0 to 8 2480 2970 2100
River Mile 9 to 73 1230 1230 1200

4.1.1.4 Effect on Discharges and Stages

Locks and Dams 24, 25 and 26 have had an effect on how water
and sediment move through the study reach. Moreover, upstream dams
have decreased the amount of sediment coming into the study reach.

At low and intermediate flows, the pool levels are raised
above the natural level by the dams. This increases the depth of
flow, decreases the flow velocity and decreases the sediment movement.
Thus, flow velocities and sediment transport at low and intermediate
flows are less with pools than in the natural river.
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At low and intermediate flows, the velocity in the upper
end of a pool is generally greater than in the lower end. As the
sediment transport rate is largely dependent on the flow velocity,
the sediment transport rate at the upper end of the pool is greater
than at the lower end and is also greater than the supply rate from
the pool immediately upstream. The result is that erosion occurs in
the upper reach of the pool and deposition occurs in the lower reach.

At high flows, the gates are opened above the water level and
flow conditions approach the natural river state. During floods, depo-
sition occurs in the portion of the river that was eroded at low flow
(the upper end of the pool) and erosion occurs in the portion of the
river that was aggraded at low flow (the lower end of the pool). This
erosion and deposition due t the locks and dams is repeated on a
yearly cycle,

The river crossing areas in a pool accumulate a slightly
larger amount of sediment during the deposition part of the cycle than
during the erosion part. Conversely, the deep areas in the river tend
to deepen. Thus, over a long period of time, the shallow areas aggrade
slightly and the deep areas in the river channel deepen slightly.

The effects of the locks and dams on the geomorphology of the
rivers are reflected in the river gage records in the study reach.
The study area is bracketed by three gaging stations with relatively
long-term discharge and stage records. The Alton, Illinois station
on the Mississippi River immediately below Lock and Dam 26 has
reported discharges and stages intermittently from 1844 to 1896 and
then continuously to the present. Immediately below Lock and Dam 19
at Keokuk, Iowa on the Mississippi River (65 river miles above the
study area), the discharge record is discontinuous from 1851 to 1880
and continuous thereafter; while maximum and minimum stages have been
reported intermittently from 1851 to 1870 and then continuously to the
present. The Meredosia, Illinois station (published as "at Beardstown"
prior to 1939) has continuous discharge data since 1921, as well as
intermittent stage data from 1844 to 1879 and continuous stage data
thereafter. In addition, the Corps of Engineers has compiled stage
records at Hannibal, Missouri, nine river miles above Lock and Dam 22;
and at Grafton, Illinois; at the confluence of the Mississippi and
Illinois Rivers.

The River Mile locations of the gages and other important
features are given in Table 4-9.
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Table 4-9

Locations of Selected Features in the Study Reach

Feature River Mile Remarks

Locks and Dams

Lock and Dam 26 202.9 At Alton, Illinois
Lock and Dam 25 241.4 At Cap Au Gris
Lock and Dam 24 273.4 At Clarksville, Missouri
Lock and Dam 22 301.2

Cities and Towns

St. Louis, Missouri 179
Alton, Illinois 203
Grafton, Illinois 218
Clarksville, Missouri 273
Louisiana, Missouri 283
Hannibal, Missouri 309

Gaxes

A*.ton, Illinois 202.7 Immediately downstream of
Lock and Dam 26

Grafton, Illinois 218.0 Approximately 6 ml upstream
of Lock and Dam 26

Meredosia, Illinois 70.8* Approximately 86 ml upstream
of Lock and Dam 26

Hannibal, Missouri 309.0 Approximately 8 mi upstream
of Lock and Dam 22

Keokuk, Iowa 364.2 Immediately downstream of
Lock and Dam 19

Confluences

Mouth of Illinois River 218.0 In Pool 26
Mouth of Dardenne Creek 227.0 In Pool 26
Mouth of Cuivre River 236.5 In Pool 26
Mouth of Salt River 284.2 In Pool 24

*Illinois River Mile measured from the confluence of the Illinois and

Mississippi Rivers.
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The Alton stage gage is located downstream of Lock and Dam
26 and is influenced by backwater from the Missouri River. Similarly,
the Keokuk gage, located immediately below Lock and Dam 19, is
influenced by backwater from the Des Moines River. To provide a long-
term stage and discharge comparison not affected by backwater from a
major tributary, discharges from Keosaugua on the Des Moines River and
Keokuk on the Mississippi River were combined downstream at Hannibal,
where Corps of Engineers stage data are available. The Hannibal gage
is in Pool 22. The discharge at Hannibal on any given day was estimated
by combining the discharge reading at Keokuk one day earlier.

The highest twenty stages at Hannibal are shown in Table 4-10.
The largest ten synthesized discharges with corresponding stages are
listed in Table 4-11.

Analysis of the information in Table 4-10 and 4-11 indicates
that the flood stage-versus-discharge relation at Hannibal has not
changed appreciably during the period of record. That is, floods
produce approximately the same stages passing Hannibal today as they
did before locks and dams.

On the Upper Mississippi River, the annual flood discharges
gaged at Alton and Keokuk have remained on the average unchanged in
the last 110 years. The mean annual flow at Alton has been increasing
slightly whereas it has been decreasing slightly at Keokuk. The annual
minimum discharge has been increasing at both gages.

The history of maximum, minimum and mean annual discharges
on the Illinois River at Meredosia does not show any trends.

Locks and Dams 24, 25 and 26 have no appreciable effect on the
amount of water moving through the study reach. The yield of runoff
from the Upper Mississippi Basin has not changed appreciably in the
period of record either.

At the Alton stage gage immediately below Lock and Dam 26

there is no trend in the annual maximum stage in the 100 years of

record. The annual minimum stage record shows a sharp decrease :-n

minimum stage after the mid-1930's followed by a sharp increase in

minimum stage in 1960. The decrease was probably the result of some

degradation below Lock and Dam 26, which was completed in 1938. The

increase in 1960 corresponds to the completion of Dam 27 downstream.

The records at Keokuk gage, immediately below Lock and Dam

19, also show a decrease in minimum annual stage in the period between

1920 and 1940.
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Table 4-10

Top-Twenty Stages

Mississippi River at Hannibal

Stage
Rank ft Year

1 28.59 1973
2 24.59 1965
3 24.1 1947
4 23.4 1960
5 22.6 1951

6 22.53 1944
7 22.5 1903
8 22.5 1969
9 22.1 1929

10 21.8 1888

11 21.67 1952
12 21.6 1948
13 21.6 1851
14 20.9 1962
15 20.8 1897

16 20.8 1892
17 20.6 1881
18 20.1 1919
19 19.8 1945
20 19.7 1967

Period of record: 1851 to 1973

The locks and dams have affected minimum stages immediately
upstream of locks and dams as shown in minimum stage records at
Hannibal and Grafton. Records of both the Grafton gage in Pool 26
and the Hannibal gage in Pool 22 shows a large increase in annual
minimum stage after 1940. This increase is a result of operating the
dams to raise the minimum pool elevation during low flow.

169



Table 4-11

Top-Ten Flood Discharges
Mississippi River at Hannibal

Discharge Rank of corresponding
Rank cfs Year stage

1 381,000 1973 1
2 342,000 1960 4
3 340 000 1965 2
4 335,000 1903 7
5 323,000 1947 3

6 323,000 1944 6
7 300,000 1951 5
8 275,000 1952 10
9 273,000 1962 14

10 273,000 1948 12

Period of record: 1903 to 1906, 1912 to 1973

The unusual form of the low stage curve at Meredosia on the
Illinois River (Figure 4-4) also reflects the influence of man (Oglesby
et al., 1972). The upward trend initiated in the 1890's corresponds
with water diversion into the Illinois River through the Illinois and
Michigan Canal. According to Starrett (Oglesby et al., 1972),

Between 1900 and 1938 the average amount of
Lake Michigan water diverted into the Illinois River
system through the Chicago Sanitary and Ship Canal
was 7,222 c.f.s. The diversion during this period
ranged from 2,990 c.f.s. in 1900 to 10,010 c.f.s.
in 1928. A decree of the United States Supreme Court
limited the amount of diversion after 1938 to 1,500
c.f.s. in addition (sic) to the domestic pumpage of
Chicago.

Increasing minimum stages since 1940 reflect the influence of
Pool 26 on the Lower Illinois River.

In summary, the trends in the Historical record of discharges
and stages in the study reaches of the Upper Mississippi and Lower
Illinois River are placed in Table 4-12.
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Figure 4-4 Annual stages at Mleredosia

"?able 4-12

Trends in Annual Discharges and Stages

Discharges Stages

Location Maximum Mean Minimum Maximum Minimum

Mississippi River:
Alton None Up Up None --

Keokuk None Down Up None --

Hannibal ...... Up Up

Grafton ...... None Up

Illinois River:
Meredosia None None None None Up
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The pronounced degradation and a large increase in the number
of islands in Pool 24 were the most noticeable immediate responses of
the Upper Mississippi River to the construction of Locks and Dams 24,
25 and 26 and other dams upstream.

After 32 years of operation, the riverbed in Pool 24 had
aggraded slightly but was not yet to its level prior to the con-
struction of Locks and Dams 22 and 24. In Pools 25 and 26, the average
riverbed levels in 1971 were lower than in 1929.

In Pool 25, submergence of part of the Illinois floodplain
caused by the closure of Lock and Dam 25 resulted in a 9.3 percent
increase in surface area of the river. Overall, the surface width
of this reach widened approximately 580 feet. Also, the number and
surface area of island in Pool 25 increased. Those in the lower
end of the pool decreased in size and those in the upper end enlarged.
The sand transport capacity of the 1973 river in Pool 25 was approxi-
mately 3,100,000 tons/year, increased slightly since 1929.

There are more side channels in the study reach of the
Upper Mississippi River after 34 years of lock and dam operation than
there were prior to dam construction. The long chutes in Pool 25
.ave hardly changed in this 34-year period.

The levees in the study reach have had no appreciable effect
on the flood peaks in the reach. However, many of the tributaries on
the floodplain have aggraded due to the increased low-flow stages
in the Pools.

Annual flood discharges at Alton, Illinois and Keokuk, Iowa
have remained unchanged in the last 110 years. The mean annual and
annual minimum flow at Alton have been increasing slightly. Flood
stages at Alton are approximately the same in the present-day river as
in the river before locks and dams.

Generally, annual minimum stages decreased immediately
below locks and dams and increased appreciably immediately above.

4.1.2 EFFECT OF CHANNEL MAINTENANCE

4.1.2.1 Locks and Dams

The significant impact of maintaining Locks and Dams 24, 25
and 26 is the maintenance of navigation on the Mississippi and Illinois
Rivers. Dam structures have the effect of maintaining a given volume
of water in each pool to provide a sufficient depth of water for a
9-foot navigation channel. The dam structures have minimal impact when
the maximam regulated pool is exceeded at times of high water flow
thareby causing the condition of open river.
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Operation of Locks and Dams 24, 25 and 26 cause localized
hydraulic effects in the vicinity of these structures. Water flowing
through the locks and dams generates a venturii effect on the down-
stream side of the structures. This means that the velocity of the water
is greatly reduced just after passing through the constriction of
the dams and some suspended solid material may be settled out of the
water column. It is noted that several frequently dredged areas are
immediately downstream of dams. This type of sedimentation tends
to stimulate the need for recurring dredging near the structures.

The purpose of the locks is to permit the passage of vessels
by the dams. Locks do not have any effect on water surface elevatiln
in the pools. The locks are electrically operated and the amount of
energy expended in lock operation is considered to be insignificant.

The operation of locks to pass vessels by the dam structures
is essential to the maintenance of commercial and recreation naviga-
tion on the upper Mississippi River and the lower 80 miles of the
Illinois River. Increased recreational potential has resulted due
to the greater water surface area within pools 24, 25, and 26.

Stable pool conditions also provide communities along the
Mississippi and Illinois Rivers with a reliable municipal water supply
by keeping the water intake valve submerged.

4.1.2.2 Dredging and Placement

An average of 1.9 million cubic yards of material is
dredged annually in Pools 24, 25 and 26 (Mississippi and Illinois
Rivers) to maintain a 9-foot navigation channel. Table 4-13
shows total quantities of material dredged from the Mississippi
and Illinois Rivers from 1963 through 1974. Troublesome channel
crossings are graphically displayed on Plate 9A-D for a period
from 1969 through 1974.

Dredging activities in the Mississippi River range from
approximately 0.8 to 1.9 million cubic yards of material dredged on
an annual basis. Channel crossings in the reach from Saverton,
Missouri to Alton, Illinois are dredged when they have been identi-
fied by either the Corps of Engineers sounding vessel Pathfinder or
commercial tow operators. The dredge material in this reach is
placed either adjacent to the main channel or near the right or left
bank of the river. Coordination with respective state and federal
conservation agencies is maintained to ensure that the placement of
dredge material is in locations suspected to have the lease adverse
impact. However, dredge material is not always placed at locations
which are in agreement with the respective conservation agencies
due to the discharge range limitations of existing plant facilities.
(Reference page 208 Figure 6.3, Discharge Range Model).

Approximately 0.5 million cubic yards of material is
dredged annually from the Illinois River from LaGrange to Grafton.
Dredge material cut from troublesome channel corssings is generally
placed near the bankline or slightly overbank depending upon the
river stage at the time of the dredge cut. Again, coordination is
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maintained with respective state and federal agencies so as to place
the dredge material (within the limitations of plant capabilities)
at locations which are suspected of having the least adverse impact.
The placement of material has little or no effect upon agricultural
soils, as overbank placement is usually confined to a limited area
between the levee and the river bank.

In both the Mississippi and Illinois Rivers, efforts are
made to avoid the placement of dredge material in locations where it
could enter or block side channel openings. Due to the limitation
of existing plant facilities (dredge Kennedy and Ste. Genevieve), it
is not always feasible to place dredge material at desired placement
sites.

Figure 4-5 illustrates those channel crossings which have
been dredged on a recurring basis. Given a comprehensive dredge cut
plan, it may be possible to eliminate recurring dredge cut sites with
more extensive dredging of those areas which must now be dredged annually.

Table 4-13

Sumury of Dredging 1963 - 1974

(In cubic yards)

Year Mississippi River Illinois River

1963 1,081,800 737,000
1964 838,600 ---
1965 1,390,200 563,200
1966 1,613,000 278,000
1967 1,842,100 573,800
1968 1,882,200 202,700
1969 1,598,400 1,632,200
1970 1,339,600 453,700
1971 1,209,700 779,900
1972 1,453,600 1,453,600
1973 997,900 ---
1974 1,627,000 ---

Table 414 shows the percentage of total channel length dredged
in miles .or the 105 miles of the Mississippi and the lower 80 miles
of the Illinois River. From the period of 1965 through 1974 the
maximum amount of dredging was recorded at 8.57. (or 8.6 miles) of the
total channel length in the Mississippi River. This ,ccurred in 1974
a year after the flood of 1973. The minimum recorded dredging was
3.3% of the total channel length. For the ten year period from 1965
through 1974 the aveiage annual dredging is approximately 6%.. From the
period of 1965 through 1974 the maximum amount of dredging was recorded
at 7.67. (or 6.1 miles) and the minimum of no dredging in 1973 and 1974.

174



figure 4.1

RECURRING DREDGE CUTS

1964 thru 1974

1200,000.

I_000 0001

6570.000

3110000 3 L~
2110,44

175



Table 4-14

Percentage of the Channel Dredged

Mississippi River (105 miles)

Year Number of Miles Dredged of Total Miles

1974 8.6 miles 8.1%

1973 8.2 7.8

1972 7.3 7.0

1971 3.5 3.3

1970 6.0 5.7

1969 4.8 4.5

1968 8.1 7.7

1967 7.9 7.5

1966 5.8 5.5

1965 4.2 4.0

Illinois River (80 miles)

Year Number of Miles Dredged % of Total Miles

1974 0 0

1973 0 0

1972 6.1 7.6

1971 3.5 4.3

1970 1.6 2.0

1969 4.1 5.1

1968 1.0 1.2

1967 2.8 3.5

1966 1.7 2.1

1965 2.4 3.0
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Plates 10 and 11 are a matrix of dredging locations
from 1963 through 1974 for the Mississippi and Illinois Rivers
respectively. While this matrix identifies dredging locations by
two mile increments, it should be noted there are numerous reaches
of the river which have not been dredged or dredged only on an
infrequent basis over the last eleven years.

Plates 12A-P show placement capabilities at previous dredge
cuts. In reaches noted as critical areas, the placement of dredged
material could be accomplished in such a manner as to have the least
adverse impact while still providing acceptable recreational beaches.
Previous efforts have been made to identify desirable dredge material
placement sites from a conservation viewpoint (Robinson, 1969). An
example of how dredge material can be used with the least adverse
impact may be illustrated by utilizing recommended placement sites
selected by conservation agencies in the critical areas identified on
Plage 12B.

4.1.2.3 Dikes Revetments

The significant impact of maintaining dikes is to aid in
maintenance of navigation and to prevent channel migration. The
dikes on the Upper Mississippi are constructed to a relatively low
elevation and are perpetually submerged in the downstream reaches
of the pools. However, dikes control the flow patterns sufficiently
to effectively help in retaining the depth of the navigation channel
along a satisfactory alignment.

Lengthening low dikes can be effective in increasing the
depth in the navigation channel. Increasing the height of a low
dike field can also be effective in producing a dependable navigation
channel if the dikes are not too short in relation to the river width.
In the study area, there are no new dikes planned.

Revetments are used in the Upper Mississippi River to help
stabilize the bankline. Their impact is one which reduces the pot-
ential for bankline erosion thereby eliminating a possible source
of sediment for introduction into the river. For a period of 40
years (1930 to 1970) there was no active maintenance of bankline
structures within pools 24, 25 and 26. In 1970, an active program
of maintenance and reconstruction of revetments was initiated. From
1970 through 1974 most major bankline structures were repaired.
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4.1.3 I)TACT ON GECLOGIC ELEMENTS

4.1.3.1 Impact on Groundwater

Near the downstream end of each navigation pool groundwater
may flow from the pool landward into the aquifer during periods of
loW precipitation. This water is generally free of disease-carrying
Iacteria and suspended solids xecause of the filterin z action of the
,qu~rr mterials.

4.1.3.2 Impact on Tributary Streams

During periods of low :low in the rivers the gates on the
dams are lowered to maintain the pool level. There is evidence that
some of the tributary creeks have silted up near the confluence 'ith
the river. It is difficult to ascertain the amount of siltation
caused by operation of the pools and siltation that is the result of
agricultural practices and urban construction.

4.1.3.3 Impact on Economic Geology

The construction of dikes and revetments and the operation of
the dams may cause siltation of finer particles over sand and gravel
deposits, thus eliminatiu6 these resources from economic exploitation.
If a decision is made to stockpile dredge material for fill or construc-
tion purposes this action zuld effect the commercial operations in the
study area. At this time, dredge cuts and open water disposal have
little effect upon the numerous sand and gravel deposits available for
exploitation.

4.1.4 IMPACT ON WATER QUALIFY

4.1.4.1 Dikes and Revetments

In the Upper Mississippi River there have been no new dikes
ouilt since the navigation pools were constructed, but they have
been repaired (i.e., restored to their original elevation). The
effectiveness of the dikes has been reduced because of the increased
water level and decreased stream velocities caused by the dams. In
the lower portions of the pools the dikes have been submerged, but in
the upper end of the pools dikes are sometimes exposed.

In the upstream portions of the pools where the dikes are
still functioning, the increased velocities still maintain sufficient
sediment transport capability to keep the coarser material suspended
until it reaches the slack water of the lower portion of the pool.
Dikes also function in downstream portions of the pool, but to a
lesser extent.
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During revetment and bank preparation activities, short-term
increases in turbidity will result. Once river banks are atabilized
by revetment, rates of erosion diminish and these areas contribute
less turbidity than unprotected banklines due to the lesser rate of
erosion.

4.1.4.2 Maintenanco DrLd;in , ind Placement

A factor of major conc rn is th adverse Effect of dredging

,nd Placement of dredged material on water qualitv. Increased turbidity
along with increased siltation are -robably the most detrimental factors
associated with dredging. One of the primary effects of turbidity is
reduced light penetration which interferes with primary production by
photosynthesis. Turbidity nas also been noted to cause flocculation of
planktonic organisms, decrease food availability, influence temperature
patterns, cause a shift frcm game fish to rough fish, and produce
effects that are aesthetically displeasirg. Turbidity may also result
in abrasion or clogging of fish gills and abrasion of other aquatic
organisms. However, this turbidity caused by dredging is a transient
condition that only exists in a limited area and only for a short
period of time. Some effects of sedimentation are smothering of
benthic organisms, destruction of sDaT.ning areas for fish, reduced
habitat diversity, and reduced vec etation cover.

The disruption of sediments may generally be expected to en-
hance the exchange of chemical constituents if they are present. This
turbulence increases the surface area of solids exposed to the water
and transports interstitial waters to the sediment-water interface.
There may be changes in the microenvirornment as the sediment is dis-
turbed. Changes in the oxidation potential, pH, ionic strength and
dissolved oxygen concentrations may occur. These factors are known
to influence absorption, chelation, and chemical bonding forces which
may be acting to bind chemical constituents to sediment particles
a ;d are the factor determining the actual effect of dredged material
on water quality.

Pesticides, metals, sulfides, methane, oil and grease, ammonia,
or other substances, if present in bottom deposits, can be released to
the water column by resuspension of the sediment or from runoff from
land disposal areas. Resuspension of organic matter and nutrients
could also occur from the sediments. The organic matter could cause
increased chemical oxygen demand in the water and the resulting
decomposition could cause a reduction in dissolved oxygen concentrations
if it remains suspended long enough to have a significant effect.
However, analysis of nutrients, heavy metals and other chemical consti-
tuents in. sediment samples collected from the main channel for the
present study by the Waterways Experiment Station (WES) indicate that,

179



for at least this pooled reach of the river, the impact would be
minimal.. In a study of hydraulic dredge effluent from the Upper
lississippi and Lower Illinois Rivers in the St. Lot'is District

none of the parameters measured exceeded EPA criter-a cited in
Boyd et al. (1972) (Appendix B, Table 9). Of the heavy metals
examined by WES only total iron ex,'eeded EPA criteria. Durinc
dredging of the river channel ferrous iron existing under anoxic
onditions in the sediments %,,ould quickly be oxidized to its
insoluble form and b-come unavailable for utilization by algae.
The release of nutrients in the water column during dredging and
the subsequent potential enhancement of eutrophic conditions has
also been z major environmental concern. Eutrophication expressed
as excessive algae growth is dependent on algal utilization of
nutrients. Nutrient utilization by algae depends on (1) the c.-t
form of the nutrients, (2) he biological availability of the
nutrients, (3) the nutritional status of the algae, and (4) limit-ne
nutrients or other limiting constituents, such as light. Those
iteris listed above must be considered in any discussion of eutrophi-
cation. Simply stated, the presence of nutrients in sediments does
not necessarily translate to eutrophic conditions upon their release
in the water column.

In addition to the immediate turbidity generated during
dredging, dredged material is eroded to some extent by water. This
affects areas that are situated close to the disposal site. Dredging
near the entrances of side channels through which current flows may
result in increased sedimentation rates caused from future wind and
water erosion. Generally, the effects of dredging on water quality
appear to be localized. That is, significant downstream changes in
the chemical parameters measured would not appear to have long-term
consequences. Dredging creates a local distrubance and the affected
water quality parameters return to their pre-dredging status in a
relatively short period f time.

The dredged material generated through the maintenance of th
navigation channel is generally deposited alongside the channel in
either the river border area (which ir.cludes considerable dike habitat.
or on existing low sand masses. The dredged material can sometimes
spread out into off-channel areas, affecting several types of shallow
aquatic habitats such as marshes, flood plain lakes, and ponds.

It is not possible to completely isolate the impacts of
dredged material from the natural movements of sediment and the eros-Ion
and turbidity resulting from the movement of barge tows. It is well
established that, within the study reach, bottom sediments are con-
tinually being resuspended aaturally; to a degree, open-water disposal
of dredged material can be thought of as a very minor extension of
the natural processes at work. The similarities end here, however-
ipen-water disposal usually results not only in the resuspension o,
larger volumes of sediments within a very short time and in a limited
area, but also the resuspended sediments may contain chemicals and
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nutrients that, through the process of dissolution, may enter into
solution with water and may adversely affect biological communities.

Most of the concern associated with the placement of dredged
material involves the effects of open-water disposal on water quality
and aquatic organisms.

The placement of dredged materials in critical areas, such
as areas near the entrances or exits of side channels, may have
deleterious effects. The direct placement of dredged material in
these locations could block the flow of water through the side
channels and thereby could alter existing physicochemical charac- 4

teristics. Consequently placement in these areas is now avoided.

4.1.4.3 Operation and Maintenance of Locks and Dams

The rate of atmospheric reaeration of the river is affected
by turbulence resulting from stream velocities and the surface
area/volume ratio. Closing of the dam gates would decrease flow and
raise the water level causing a reduction in the surface area/volume
ratio of the pool, resulting in decreased atmospheric reaeration.
Since the dams are not for flood control, i.e., no flood control
storage capacity, they only reduce flows (discharge) for a very short
time during gate closure. Also substantial improvements in dissolved
oxygen concentrations are realized downstream from dams, sometimes
for a considerable distance, because of the turbulence associated with
water passage over the dam.

A lack of turbulence may exist in those backwater areas where
minimal water circulation is available. Decomposition of organic
material in these areas will reduce dissolved oxygen concentrations.
Dam operations, specifically the regulation of pool surface elevations,
may be used as a tool to flush out backwater areas. Increased circu-
lation in backwaters during periods of rising pool elevation would
alleviate dissolved oxygen depletion problems. However, it is not
always possible to closely regulate pool elevation. There are addi-
tional maximum and minimum constraints on operable pool elevation
because the project purpose is maintaining a navigation channel so
it may not be possible to realize improvements in backwater dissolved
oxygen via dam operations.

The reduced stream velocity in the pools will allow large
amounts of suspended solids to settle out, resulting in increased
transparency of the water. While the production of plankton and
potential for increased photosynthesis is enhanced under these
conditions, sedimentation is increased and its adverse impact is
reflected in the loss of aquatic habitat through the eventual change
to terrestrial habitat. Reduced current velocities also allow accumu-
lation of nutrients, which could lead to eutrophic conditions.
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Concentrations of nutrients analyzed from sediment samples
collected from main channel areas in the Middle Mississippi River
during September, 1973 (Solomon et al., 1974) were generally lower
than nutrient concentrations analyzed from sediment samples collected
from impounded reaches of the river during September 1974 of the
present study. Neel (1951) and Minckley (1903), cited by Hynes
(1972), studied the effect of pools on the concentrations of dissolved
oxygen and carbon dioxide in streams. They' showed that pools tended
,o reduce the oxygen and increase th: carbcn aicxide content of the
water as it passes through. Hynes (1972) stated that large rivers
may display such features and cites the White Nile as an example.
Changes in temperature regimes due to reduced flow have also been
observed.

The operating machinery and gates of the locks and dams require
periodic cleaning and lubrication of moving parts. Despite precautionary
measures, lubricating materials could be spilled; the quantities involved,
however, are extremely small and have negligible effects downstream.

4.1.4.4 Accidental Spills from Barges or Pipelines

Federal and State regulations prohibit the Ourposeful discharge
if waste into the river, and such regulations greatly reduce the amount
of waste entering the waturway. The greatest potential for accidental
discharge of hazardous materials exists during the loading and unloading
of barges, but occasional losses occur through barge wrecks or hard
groundings and accidental pipeline breakages. The U.S. Coast Guard
is responsible for measures to reduce the likelihood of spills and to
minimize damage caused by spills that occur despite preventive measures.

The impacts associated with spills of light petroleum products,
such as gasoline or fuel oil, differ insme respects from impacts
associated with loss of such heavy petroleum products as asphalt.
Light materials cover large water areas quickly, making containment
difficult, causing safety hazards and air pollution. Currents and
-waves may cause emulsification of the petroleum with water. In this
form, light oils are highly poisonous to fish, shellfish, benthos, and
other aquatic organisms. Water-associated birds and mammals also may
be directly poisoned. Severe aesthetic and biological harm may result
from the discharge of medium-weight petroleum pro 4ucts. Little of
such spills is lost to the atmosphere. However, pills not promptly
contained coat beaches and marsh habitats. In severe cases, swimming
reptiles, birds, and mammals may be covered with oil. When heavy
petroleum products are spilled, limited local impacts result from
heavy components of the mixture, but widespread impacts of the types
just described are caused by escaping volatite components.
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Large quantities of anhydrous ammonia are also transported
by barge. Anhydrous ammonia is very water-soluble, and is highly
poisonous to humans and other organisms. While slow leakage of
ammonia might have only slight impacts on aquatic organisms, due to
rapid dilution with river water, a sudden loss of large amounts
could poison the water column of the channel and backwaters for an
indefinite period and distance downstream. Direct poisoning of
aquatic and water-associated organisms could be accompanied by indirect
disruption of the ecosystem due to loss of food sources of predators
and scavengers. Municipal water supplies could be affected by spills
upstream of intakes. Because containment of discharged ammonia is
impossible, dilution must be relied upon to eliminate further danger
of poisoning. For this reason, flow rates at the time and place of
spillage are important determinants of impact. The greater danger of
tow accidents associated with flood-level flows may thus be amelio-
rated by reduction of environmental impacts of spills by the high
dilution capacity of high flows.

As indicated by data from the U.S. Coast Guard Pollution
Incident Reporting System for the entire Mississippi and Illinois
Rivers, in 1974, river transportation (both thru vehicles and transfer
facilities) account for the greatest amount of pollution, 210,947
gallons. Of this total amount, those commodities spilled in greatest
quantities were light petroleum products (gasoline, kerosene, and
diesel oil) nd liquid chemicals (acetones, acids, alcohol and
formaldehyde). Both rail and pipeline accounted for a surprisingly
large amount of water pollution in 1974. Water pollution from rail
sources (thru vehicles and transfer facilities) totaled 1,089 gallons,
with liquid chemicals accounting for 1,000 gallons. Pipeline trans-
portation accounted for 1,130 gallons, all from light petroleum
products. However, it is not surprising that river transportation
was the largest source of pollution, because of course, it is at
all times proximate to the water.

4.2 BIOLOGICAL IMPACTS

4.2.1 AQUATIC COMMUNITIES

4.2.1.1 Dikes and Revetments

a. Dikes. Dike construction began on the Upper Mississippi
and Lower Illinois Rivers in the late 1800's. Work of this type was
actively continued until 1930 when the 9-foot channel was authorized.
The resulting permanent change in water levels submerged dikes that
were constructed earlier. Since 1968 and on a limited basis, mainte-
nance has been resumed for selected dikes that have degraded signifi-
cantly. Dikes are not maintained on a schedule but as a reaction to
dike failures. Dike failures include subsidence of the unattached
ends and detachment of the ends from the shoreline. Response to
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changes in flow characteristics sometimes includes increasing the
length of dikes to previous dimensions L adding to the unattached
ends.

Dikes are repaired by dumping rock precisely on the desired
location with either a dragline or a clamshell bucket. Water quality
at the construction or repair sites is degraded temporarily as fine
material accompanying the rock passes into suspension and fine bottom
material stirred up during construction is resuspended. The material
settles downstream at various distances from the site and may cover
benthic organisms. The distance that the sediment is transported
varies with flow rates at the sites and with sizes of sediment parti-
cles. Increased turbidity persists longer in situations that require
additional shaping of the structure with a dragline.

New segments of dikes cover benthic organisms. The quantity
destroyed depends upon the area covered and the concentration of :he
organisms; both vary from site to site. However, no new dikes are
being constructed in the project area.

Long after their construction, dikes continue to function as
water deflectors, directing the bulk of flow along the desired pathway.
This increase in flow rate is intended to help keep the channel open
for navigation. The faster moving water has the additional effect of
sorting sediments passing along the course of the river: silt-sized
particles pass through channel areas in suspension, while sands are
added to the relatively coarse channel bed and moving bed load. Sands
of the bed load are moved or renewed quite regularly by the water
currents, creating a rather unstable habitat for benthic organisms.

The reduced flow rates behind dikes induce deposition of the
finer, silty-materials suspended in the main channel waters oL
tributary waters that enter through or near these backwaters. Such
variations of flow rate occur in a natural river of this configuration,
but are heightened to various degrees by the placement and maintenance
of regulatory works associated with the navigation system. Sedimenta-
tion consequently has increased and has reduced the amount of aquatic
habitat within dike fields.

Although further investigations are needed, dikes have been
reported to provide habitat for some benthic organisms. Johnson, et al.
(1974) observed large densities of nonburrowing mayflies and caddis-
flies on stones from which dikes were constructed in the Middle
Mississippi River. In their biological inventory of the Upper
Mississippi and Lower Illinois rivers, WES found that dike areas in
the Mississippi River ranked second,behind side channels, on the basis
of mean standing crops (numbers and biomass) of benthic organisms. For
the Illinois River, the single dike area sampled supported the largest
standing crops of benthic organisms compared to other habitats.
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b. Revetments. To aid in the maintenance of the naviga-
tion channel, certain critical shoreline areas have been protected

with revetments to prevent rcun, To date, no studies have been

designed to evaluate the impa:t. of revetments on the flora and

fauna of the river. When a shoraline is revetted, changes in the

composition and abund:it,: '... - ated biota occur due to the
changes in habitut, sw'h tm L. j,-: root wads and fallen trees
associated with naru:.-'.,............*-:oreines that support

diverse and large staxidin-r._ .- ... :.:i organisms, revetment work

undoubtedly destroys thoci ;..:.iu: - .. the construction site.

Usually, shoreline in need _,f r.. .-.<t is located in areas where

erosion is maximal, so much so r -c < tic communities may be lim-

ited. The impacts on a-u.: ,:.--i:,i:'.S in these areas may there-

fore be minimal. The -:>-u, . r he srone used in the

construction of re,.'e:.-:*y ..... , _een presumed to provide additional

habitat diversity for .quaci.: .:c'-nunizies and therefore may be
beneficial.

4.2.1.2 Maintenanu:- rzcng PlAcement of Dredged Material

a. Dredg nce-: _-:n .: is required to maintain

navigation in the main -. ;.- . YDer "ississippi and Lower

Illinois Rivers. In tl :z. i. ce concern associated with

dredging involved the -f benthic communities

that are an important part of t:,e riverine ecosystem. It is gen-

erally agreed that the mechanical effects of dredging directly destroys

benthic organisms. Althou-; ti.s concept is widely accepted, it

should not be interpreted t3 mean that all benthic organisms are

destroyed during the dredging process. Presumable, the degree of

destruction is dependent upon such ccnsiderations as the type of

dredge used and suitability of main channel areas as habitat for

benthic population.

In a study wrnere i b'c... .-. _ ,:as used to clear the

channel of sediments fr=n the .:..ence Rver, Saila, et al.(197
2)

observed that several species of ber.thic organisms survived the

dredging process and were found to ocur at the disposal site immed-

iately following disposal. Considering the operational features

of various dredge types, it would seem reasonable that hydraulic

dredges would be the most destructive and mechanical dredges the

least destructive to established benthc populr.'ions. Furthermore

among hydraulic dredges the cutterhead dredge would be more destruc-

tive than a dustpan dredge. .1aintenance dredging in navigation

pools 24, 25 and 26 of the '... . isissic"i is primarily accom-

plished by dustpan hydraulic dredes. T'he cutterhead dredge is

utilized on the lower Illinois.

The suitability ,1- :2 -.. " : nr e habitat for benthic

organisms must also be c ,:c>.-:r .. . .n.- discussion concerning the

impact of dredging on benti.> ._rvl2',i~ . In WES's study of this

project area, and in a studoy 'onocted in the Middle Mississippi,
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River by Solomon, et al. (1974), it was found that main channel areas,
which are characterized by strong current and shifting substrates,
support the lowest standing crops of benthic organisms when compared
to other habitats. Solomon, et. al. observed the lowest abundance
and diversity of benthic organisms for main channel dredged sites,
greater abundance and diversity for placement sites, and highest
abundance and diversity in river border areas. In WES's study of
this project area, main channel areas sampled in both the Mississippi
and Illinois Rivers characteristically showed lower densities (both
in numbers and in biomass) than were observed for river border areas,
dike areas, and side channels. The direct destruction of benthic
organisms by dredging may be of minimal environmental impact so long
as dredging is confined to m.ain channel areas.

Indirect effects on aquatic communities as a result of
dredging are also an important concern, although much more difficult
to evaluate. The potential for indirect effects is most often
attributed to physical alterations of the environment and resuspen-
sion of toxic materials and nutrients in the water column. Among
the physical alterations resulting from dredging are changes in bottom
geometry and bottom substrate that cause subsequent alterations in
turbidity levels, current patterns, velocities, and nutrients or toxic
chemicals exchange between sediment and the overlying water. These
effects are discussed in Part 4.1.4.2.

b. Placement. Direct effects of the placement of dredged
material include the possible destruction of spawning and nursery
areas for fish and the reduction of habitat diversity. Placement
may also result in the smothering of many benthic organisms and in
the displacement of other aquatic organisms.

Most of the concern associated with the placement of
dredged material involves the effects of open-water placement on water
quality and aquatic organisms and the closure of side channels. Short-
and long-term effects of open-water placement operations include:

a. Increased turbidity which reduces light penetration and,
therefore, may interfere with primary production, flocculate plankton
organisms, decrease food availability, and produce effects that are
aesthetically displeasing.

b. Increased sedimentation that could result in the

smothering of benthic organisms, destruction of spawning areas for
fish, reduced habitat diversity, and reduced vegetation cover.

c. Reduction of dissolved oxygen concentration that could
suffocate or strees organisms in the immediate vicinity and/or release
noxious materials, such as sulfides, methane, and heavy metals, into
the water column. These effects on aquatic communities are expected
to be minimal so long as placement 1:3 confined to main channel areas
(((pen water placement)
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The placement of dredaed materials in critical areas, such
as areas near the entrances or exists of side channels, both natural
and those created by construction of the dams, may have deleterious
effects. The direct placement of dredged material in these locations
could block the flow of water through the side channels and thereby
prevent the movement of fish between side channel and river. Placement
activities are coordinatil wizh ronservation agencies in order to
avoid such environmentally *ritical areas.

4.2.1.3 Operation and :!aint-nance of Locks and Dams

The general effect of operation and maintenance of locks
and dams on the aquatic communities of Pools 24, 25 and 26 of the
Upper Mississippi River and .he Lower Illinois River has been quite
favorable. The aquatic hanizat has been increased both in area and
diversity. The combination of reduced turbidity and increased off-
channel habitats, which provide shelter and spawning areas for many
species of fish, are primarily responsible for general increase in
abundance of most biolo.ical components of the aquatic system.

Operation and maintenance of the pools on the Upper Mississippi
River and the Lower Illinois iv-r has Deen credited by a number of
sources with the productioi and maintenance of a diverse and abundant
fish fauna (Barnickol et 1_. 1"51; Colbert, et al., 1975; Pflieger,
(1971). However, a number of individual fish species may have been
adversely affected by impoundment. Spawning of the blue sucker,
Alabama shad, and skipjack herring may have been impaired, and the
upstream migration of nine other species may have been inhibited to
their detriment (See paragraph 2.2.1.2). The decline of several sport
and conmercial species of fish, including sturgeon species, paddlefish,
and the American eel has been attributed to impoundment, along with
other factors, such as chronic industrial and municipal pollution and
drainage or filling of bottomlands.

4.2.2 TERRESTRIAL COINUNITIES

6.2.2.1 Impact on Vegetation

Levee. The botanical impacts of levee construction are (a)
that construction causes destruction of plants and plant communities
at the site and adjacent to the site, (b) that levees make the internal
habitat drier, resulting in a mcre rapid rate of succession, and (c)
that because internal habitat becomes drier, more forestland is
cleared for agriculture.

Revetments. Five mainland revetments and two island revetments
were studied with regard to vegetation. Fifty-five plant species were
found on the mainland revetments and 27 on the island revetments, with
only 4 species in common. "he flora of the island revetments was very
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similar to that of a small I.1sL-growing island. Species found on

the two revetment types are listed and discussed bv Klein, et aI.v;

but none of these are endangered or threatened and they do not apiletr
to have great taxonomic or ecolcgical significance.

No Lportant botanical species or their habitats are i
to be destroyed by the construction of revetments.

Overbank Dredged Materials. Dredged materials depositec
overbank have the direct effect of killing the covered vegetation.
However, floodplain vegetation near the river has less diversity t-
it than that away from the river and few important species occur
there. Succession proceeds on these materials as on growine islandx
and on island revetments, although both 2over and number of specie:
are generally low. Clay lenses in the materials yield greater
numbers of species and greater cover. Dredge materials therefore
seem unlikely to have important impacts either by virtue of the
vegetation sm.,thered or the vegetation developing on them.

Pool Regulation. Pool regulation resulting from locks
and dams has resulted in a minor fall in low water levels below &a:;s
and a major rise in levels in the pools above. Since communities ire
distributed in bands or zones more or less parallel to the river, t;his
would be expected to cause a shift in these zones toward the river
below dams and away from the river above. This suggest an increase
in marsh and emergent aquatic habitats in the pool margins, and a
drying out and speeding up of succession where the river becomes -:on-
stricted. Pool regulation causes zones which are in and out of water
and which are subject to wave action, but pioneer willow and willow-
cottonwood communities are expected to develop rather quickly in sucn
areas.

4.2.2.2 Impact of Wildlite

Research on the changes that have occurred in the nlli: :
Mississippi Rivers as a result of extensive land clearance tor acriv:i 1 -
ture, levee construction, barge traffic increase, and channel mainten-
ance activities has beer practically nonexistent. Since all these
factors have had a collective impact on the rivers, it is difficult t,
single out tne effects of any one of them to wildlife. In ome 'ase ,
channel operation and maintenance activities have benefitted wilcli':
in others it has been detrimental.

a. Dikes and Revetments

Emergent dikes are commonly used by birds and maminals. k;.
produce some feeding areas for fish. The sediment accumulate. ci ,
emergent dikes tends to remain there permanently and may eventa.,i
cover the dike. Emergent dikes located between two land masses, suc:i
as those acrctqs a side channel to connect the mainland to an island,
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tend to reduce the flow of water between the land masses and to
increase the rate of siltation in the area. As the secondar.,
channels become filled with silt and debris, willow trees invade
the area and, in turn, cause more settling of silt by decreasin4
water velocity. Eventually, the ground elevation is raised
sufficiently to allow agricultural activities (Hartke 1966).
merged dikes are not commonly used by wildlife, although the' :in
provide some habitat for fish. Accumulated material behind this
type of di-ke rarely exceeds the height of the dike. While diks
provide some habitat for animals, the reduction of backwater areLi
and the possible acquisition of accreted lands for farming greatly
outweighs any benefits to wildlife that might accrue by dike
construction.

Bank revetment provides bank stability and reduces the Si1L
load by preventing additional erosion. Revetment may provide cover
for amphibians, reptiles, and small mammals, and feeding sites for
fish; however, a bank protected by revetment can no longer sustain
bank dwellers like the beaver and muskrat. Ecological diversity is
reduced by the elimination of mud flats and shallow water areas
along the shoreline.

b. Maintenance Dredging and Placement of Dredged M!aterial

Most dredging and its placement in the project area takes
place in the main channel where it has very little impact on terrestrial
wildlife. However, placement of dredged material can create problems.
Dredged material placed at the entrance to a side channel accelerates
the rate of sedimentation in the channel, which in turn increases the
rate of succession from an aquatic to a terrestrial environment
(McDoaald and McDonald 1973). Problems are also created by the dredged
material drifting into and blocking slough areas (McDonald and McL~na>:
1973; U.S. Army Corps of Engineers 1972).

Dredged material placed on land, especially on riverbanks, c,

temporarily or permanently eliminate the vegetation, bank dwelling
mammals, and amphibians. If. the material is sand, turtles may use it
as spawning area. Material placed within the river proper provides
loafing and resting habitat for various birds.

Since the dredging season lasts from April through December,
dredging could have a local effect of disturbing migrating waterfowl!
in the vicinity of the dredging operation. This disturbance would he
for a short period of time in a local area. A more permanent impact,
a3 mentione. above is the covering of benthic organisms by dredge
material. This has an adverse impact on benthic feeders such: as
waterfowl and wading birds. The loss of backwater areas would adversei.
affect migratory as well as breeding waterfowl and wading birds.

c. Lock and Dam Operation

The construction of navigation dams in the project area
initially created extensive wetland habitats; however, the value of
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these backwater areas has been 6rtty reducei h1 subsequent silt.a-
tion (Mchonald and McDonaLd 1973). tthoug Lh,' 1,,SS and gain ut

wetlands is a natural process ii any dynamic Liver system, flood
protection structures add channelization activiLLes have reduced the

area of the floodplain and prevents the creation uf new wetlands to

replace those lost. j'iih the loss of these IeLlands, those specis,
such as shorebi rd, -c'ttLfc l, i::. rats, and salamanders, which r.-
quire shallow ,¢ite z jeas woulu decrease. This land is usually Ox-
ceptional!} f',I,! n L L_ o to convert iL L agricultural

purposes would be giri-a, thereb, eliminating habitat for terrebtrial
animals.

Wave action caused by barge traffic and recreational traff :

on the Mississippi River may adversely affect riverbank stability.

Once vegetation i_ established on banks, the effect of waves will be
dimished, but thL value oc the zuccessional riverbank habitat to wild-
li-_ might be reduced in some casvs. Riprap is necessary in some areas
to control bank erosion.

3arl. traffigc on the river results in the potential risk of

accidental spioage of pollutants into the river. Federal and State

regulations pohibi: the purposeful discharge of waste materials into

the river, however, the effectiveness of these regulations is difficult
to determine. Barge traffic may also disturb migrating waterfowl but

the impacts are not presently known (St. Louis District Corps of Engm.eer

1975. Draft Supplement EIS, Locks and Dam 26).

4.2.3 IMPACT 3N THFATENED, RARE, AND ENDANGERED SPECIES

Habitat destruction, pollution, commercial exploitation,
indiscriminate, and illegal hunting, and pesticides have all cont-

ributed in varying degrees to the status of the 47 rare and endangered
mammals, birds, amphibians, and reptiles expected to occur in the pr:-
ject area (See Atpend4a; C'. T"able 46). Three of these species; Indiana
Bat (Myotis soiaLis), ;al,.i Eie Southern (H. 1. leucocephalus), and
Peregrin Fik.n f.... -.. anatum) are protected by the Federal
Endangered Species ;cL of iv73.

Dikes and revetments change habitat diversity in the study
area. Dikes contribute to silting in of sloughs and side channels.

This will produce an adverse impact if such habitats are converted to
agriculture. If conversion to agriculture results in large single crop
fields, it would not be beneficial; however, many agricultural fields
or newly formed islands are small, irregularly shaped and bordered by

forest and do increase the habitat uiversity. It is noted, however,
that most conversion from sloughs to terrestrial habitat in the project

area has to be considered adverse. Klein, et al (1975), indicate that

revetments, while providing a uiliq situation, attracted no rare or
endangered plart ecie .

While dredge material placement on land may temporarily

eliminate baak-cwe.inrg av.Lra:, new habitat in the form of sandbanks'
is created. River )_ters ma% he adversely impacted since they are
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sometimes bank dwellers; however, some use upland nest sites.

(Trippensee, 1953). Their food supply may be adversely impacted

if the dredge material is placed in the water. The river otter

is considered rare by Illinois and endangered by Missouri. One

shorebird, the least tern, considered rare in both Illinois and

Missouri, requires sandbanks for nesting, however, there are no

known recent breeding records in the study area. The sandbanks

created in mid-channel may also be utilized by birds, unless ti o

banks are subject to appreciable human disturbance.

Pool regulation does not directly affect any rare or
endangered species. Indirectly, the barge traffic can affect raro
and endangered aninals by adding pollution to the environment in
are3 of the river.

No imoact on threatened, rare, or endangered terrestrial
plant szecies is dnticipated.

No direct impact is expected to occur to the Indiana bat
since the project area is not important habitat for this species.
The southern bald eagle and Peregrine falcon may be adversely

affected by secondary impacts of the project. If the ducks, the
Peregrine falcon feeds on are adversely affected by silting in of

sloughs and side channels caused by dikes, this may adversely affect

the Peregrine falcon. Simil,irlv, for the southern bald eagle, if
aquatic habitat in which the eagle feeds is reduced by silting caused
by dikes, this may adversely affect the eagle. It is noted, however,
that the primary cause in decline for the Peregrine falcon and
southern bald eagle is reporductive failure that is believed caused
by pesticides.

4.3 SOCIO - ECONOMIC IMPACTS

4.3.1 DE4OGRAPHY

The continued regulation of the 9-foot channel involves the

activities of the revetments, dikes, and dredging. The construction

and/or institution of these measures have no direct impact on the

population. However, the product of the regulating works, i.e., the

9-foot navigable channel, does have an effect on the settlement

pattern. This impact takes place at transportation termini, such as

Alton, Louisiana and Meredosia. These river towns not only were

founded because of river access, but continue to utilize the waterway.

The comparative advantage afforded these communities by the presenct

of the waterway has attracted economic activities, that, in the absene

of the waterway might have located elsewhere.
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4. J. 2 Lcr' ec

a. National Econoni\.. M aintenance ot the 9-foot ,fhanne! i'n
the project reach would allow -or continued use of the river for in-
land navigation. The project ,iii not alter the existing cost structire
of water transportation, and thus should ha'.e no effect on the e::i-:--
modal split, water, rail, --e-iue, trueci .

b. Regional .ccn.-.; !nt vain impact of :-cntinueu ..Aintenac,
of the 9-foot channel on :,e .',a1 economv will be to (I) maintain
current level of shinping, i-, c ' - for future growth of the
waterway commerce iiustr.- n 'niustries using the water for shippin4.

Maintenance -.l- , not in itself result ill
economic growth in the - . n.. ...... akinc : ihle the cn-
inued use o te watir.'a . .. 'rs ind -ndustrius 'c'ii bt. jui ,
continue to make use o '.,,aterwa'. Savings in transportatioi ;, t
thus realized will 5e :efletcted in profits and -ommodity prices.

4.3.2.2 ut.re ...iout .he Project

a. National Ec'. on-maintenance of a 9-foot channel
in the project reacA woul cave sabstantial adverse impacts on tne
national economy. As h -on noted above, this stretch of the
river serves as a vital ... -teen tne p per '"iss i rii i!!ine i
and Missouri Rivers to thn north, and the Ohio and Lower M"ississicpi
River to th! south. In recent years, more than 85 percent of the t
tonnage has been "thru traffic". Breakase of this link would vastlv
change the current modal split. The very substantial tonnage mo'ing
between the two systems via this oart of the river would have to be
diverted to other modes of transportation.

Other major commodity flows would also te expected to '.,e
disrupted; for example, the -o'vement of coal and chemicals from
the Ohio to the Upper ,

While short run tra-tic for the railroads, and other modes
of transport would exceed thie ability of those modes to handle it,
substantial excess capacity might be expected to develop on other
portions of the inland water svstem. Due to cleavage of the system
into two smaller systems, both federally maintained navigation
facilities and privately; o,,-ned tows and barges would be under-
utilized, resulting in considerable economic waste.

b. Regional Econr,". Discontinuation of operation and
maintenance of this portion .,f tne river would have varying impa,-ts
on different parts of the reeion.

A major position of ,: r-o'di-ies shipped in the waterway
originating in the project area are grains. Substantial transport-
ation savings to shippers ro realized using the waterway. These
savings represent increased revenue that can be used in other ways.
A discontinuation of waterway service would force the utilization
of other costlier modes of transportation. Higher shipping costs
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would decrease from revenues and would represent a negative impact
on farming operations, particularly on marginal operations.

Commodities brought into the area include coal and

petroleum products. These materials are used primaril': for electri-
cal power generat:n. In a condition where the 9-foot channel
was inoperable, these materials would have to move via other
transportation modes. In such a situation increased transportation
rates would be passed on to consumers in the form of higher
electrical utility rates.

4.4 LIPACTS ON LAND !1SV.

a. Introduction. I k± oceration and :flaintenance of t:iv
9-foot navigation channel has mixed impacts of urban and public
land uses.

Urban Land. Except for the settlement of Alton and
Meredosia, Illinois and Louisiana, Missouri, the urban centers along
Pcols 24, 25 and 26 are apparently passive to :he existence of a
navigable waterway insofar as measured by the origin or destination

of shipments (see Section 2-3). This passiveness is further

illustrated by the fact that -f the tonnage carried on this stretch

of waterway, over 85% is "thru traffic". Thus, disregarding the

towns' initial location factors, little of their subsequent survival

or expansion may be directly attributable to the waterway.
Rather, except for the aforememtioned settlements, all of the towns

along Pools 24, 25 and 26, have the physical characteristics of
farming communities, i.e., type of retail establishments, relative
lack of manufacturing, and type of services.

b. Recreation. Akin to urban development, though not

mapped as a formal land use, are impacts on recreational developments.

While the presence of navigation has little effect on the establish-

ment of large parks, such as Pere Marquette State Park, near Grafton

Illinois, or on the actual use of the River; the principle manner in

which navigation is maintained, i. a., the pooled condition, enhances
recreational development. As developed in Section 2-5, Pools 24, 25
and 26 provide a major recreation resource for the area. In turn,
th's resource provides the impetus for seasonal recreational develop-
ments along the banks of:the Mississippi and Illinois Rivers usually
docks, concessions and homes. These developments are minor in mag-
nitude, being scattered and of little depth. These developments
occur on both private and public lands.

C. Public Land Another impact of the project, though

unclear as to directness of its nature, is the presence of large tracts

of public open land and its use for fish and wildlife management. As

presented in Section 1-6, under the General Plan and Cooperative

Agreement for the 9-foot navigation project each pool contains a large

area of land (and water) managed for fish and wildlife purposes.

These lands amount to over 8,000 acres in Pool 26. These areas are

managed by cooperation of the Bureau of Sport Fisheries and Wildlife
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with the states of Illinois and Missouri.

4.5 IMPACT ON OUTDOOR RECREATION

The regulating works will have little impact on existing

recreational uses such as boating, water skiing, wading and swimming.

However, sport fishing may sustain moderate to adverse impacts in

selected ateas during the performance of channel maintenance activities.

Sections 4.2.1 and 5.2.3 contain a detailed discussion of expected

impacts on sport fishing due to the operation and maintenance of the

navigation channel.

4.6 IMPACTS ON CULTURAL RESOURCE:S

4.6.1 ARCHAEOLOGY

On the Upper Mississippi River in the study area few
direct impacts of the operation and maintenance of the navigation
channel are anticipated. Dredged materials are not placed on
riverbanks for disposal, the construction or repair of bank revet-
ments may have covered sites which may be located in these areas.
Construction of revetments in some instances involves the contouring
of river banks to the extent that disturbance of the ground surface
takes place. Archaelogical resources that may be present could be
adversely affected. To offset this possibility, all areas scheduled
for revetment work involving disruption of the ground surface will
be subject to an archeological survey. If archeological resources
are encountered, appropriate mitigative actions - e. g. preservation,
salvage - will be taken. Revetments are constructed on areas of the
shoreline where problems with bankline stability have been encountere!.
While the preservation actions with regard to archeological resources
are being taken, in the absence of such protective measures as
revetments, the shoreline and any archaeological site contained
therein would be expected to erode away. Since the erosion action o:
the river on the riverbank is a natural and continuous process,
the question of the impact of revetments in shoreline archeological
sites is problematic at best.

On the Lower Illinois River however, dredged materials are
placed on bank. In this case archaeological resources located near
the river could be covered by these materials. A comprehensive
shoreline archeological survey along the 80 miles of the Lower Illinoii
is currently underway. Results of the survey will he reported in a
later document; information on site locations derived will be used
in planning dredge material placement locations.
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If unrecorded archeological or historical sites are
encountered during operation and maintenance precedures, work in
the area that has the potential for adversely affecting the resource,
will be halted until a determination of significance can be made by
professional archeologists or historians. Appropriate measures would
be taken to preserve site or mitigate adverse impacts on these
resources in the event significant sites were located.

4.6.2 HISTORY

No historical sites will be disturbed by operation and main-
tenance activities.

No sites on the National Register of Historic Places will
be affected by the continued operation and maintenance of the 9-foot
channel.
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5. ADVERSE ENVIRONMENTAL EFFECTS WE> 'H CANNOT E AVUIDLU

5.1 GENERAL

Impacts which are truly unavoidable should the project n-
tinue in its present state would be the direct impacts of pool
operation, channel maintenance dredging and revetment of shoreiineb.
The impact of dredge material placement may be mitigated Ly proper
planning and a series of alternatives different from the "least -ost"
method of disposal.

5.2 ADVERSE IMPACTS RESULTING FROM THE PROJECT

5.2.1 IMPACT TO RIVER REGIME

The development of pool conditions on the rivers has changed
the "natural" river regime considerably. In section 4.1.1 the im-
pacts were discussed at length. The following are summaries of the
unavoidable adverse impacts that occurred to the "natural" river:

(1) The operation of the pools has caused a sequence of de-
gradations and aggradations of the riverbed which probably would
not have occurred in the same geographical positions in the natural
river.

(2) Many of the tributaries on the floodplain have aggraded
as a result of man's use of the land and the increased low flow stages
in the navigation pools.

(3) Maintenance dredging creates "new" shoals adjacent to

the thalweg. These sandbars are not permanent.

5.2.2 WATER QUALITY

In areas where dikes and revetments Increase velocities of
flow, the sediment transport capacity of the river will be increased
also. If this occurs, the river bottom is further degraded, which puts
into and keeps in suspension sediments and chemical constituents of
the sediments, such as metals and pesticides.

Increased turbidity along with increased sedimentation are
probably the most detrimental factors associated with maintenance
dredging. Chemical constituents of the sediments, such as pesticides,
metals, sulfides, methane, oil and grease, ammonia, or other substances,
if present, can also be released to the water column by resuspensien
of the sediment or from runoff from land disposal areas. Resuspension
of organic material and nutrients could also occur from the sediments.
The organic matter could cause increased chemical oxygen demand in the
water and the resulting decomposition could cause a reduction in dis-
solved oxygen concentrations if it remains suspended long enough to have
a significant effect. The release of nutrients in the water column
during dredging and the subsequent potential enhancement of eutuophic
conditions has also been a major environmental concern. However,
analysis of nutrients, heavy metals and other chemical constituents
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in sediment samples collected from the main channel for the present
study indicate that, for at least this pooled reach of the river,
such impacts would be minimal. Generally, the effects of dredging
on water quality appear to be localized and the affected water
quality parameters return to their predredging status in a
relatively short period of time.

In addition tD the immediate turbidity -enerated durin- ire :.iL:.

dredged material after placement is eroded to some exte:nt by water.
affects areas that are situated close to the dis7-sal oite. rei-.".-
the entrances o: side channels through which current :'2 )ws may resu
increased sedimentation rates caused fr-i future wind Lnd water er'.i, .

Operation and maintenance .). the pool may reduce atm ;Uhr,<
by the reduction of turbulenec and the decreasee] 2lr:'l arL/ . .
However, substantial improverents in dissc ]red ::y,,en c m , it !rLt
realized in the tailwaters d<.wnstretL !rm :.. the iam.., .,-.inetiie<; :'
siderable distance, because the turbulerice associate witri warL :t-:, S
over the dam.

The operating machinery and gates of the locks and dams require
cleaning and lubrication of moving parts. Despite precautionary measures,
lubricating materials could be spilled; the quanitites involved,h4-v...
are extremely small and have negligible effects downstream.

The potential always exists for accidental spills from bai-es
pipelines. Federal and State regulations prohibit the purposeful diSchar-e
of waste into the river, and such regulations greatly reduce the amount
waste entering the waterway. The greatest potential for accidental is- har
of hazardous materials exists during the loading and unloading of barges,
out occasional losses occur through barge wrecks or hard groundings and
accidental pipeline breakages. The U.S. Coast Guard is responsible for
measures to reduce the likelihood of spills and to minimize damage caused
by spills that occur dispite preventive measures.

5.2.3 AQUATIC CON24UNITIES

Some aquatic habitat will be destroyed during dike, revetment,
lock and dam repairs. Disposal of dredged material in river border areas
and dike fields could result in the smothering of benthic organisms,
destruction of spawning areas for fish, reduction of habitat diversity
and reduction of vegetative cover. Natural deposition of sediments in
slack-water areas such as side channels and dike fields could result
in a reduction of habitat diversity.

Most of the adverse impacts associated with operation and
maintenance of the project are felt most acutely within the main
channel habitat. These effects include dredging, placement of dredged
material, and constriction of the river by dikes and revetments. .-I
of these activities temporarily resuspend bottom sediments, thereby
increasing turbidity and reducing light penetration, with the ulti-
mate consequences being interference with primary producticn,
lation of planktonic organisms, a decrease in f-)od avLi ability ?, :'i.Th,
interference with the gills of fish, abrasion of beithic" or:uism; 'ii

turbulent areas, and production of some effects that may be aestheti',al ly
displeasing.
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Construction of the locks and dams may have adversely affected a
number of individual species of fish by inhibiting their natural migra-
tion for spawning or other life-supporting purposes.

5.2., TERRESTRIAL COMUNITIES

Since construction of the navigation dams in the 1940's, the
flora and fauwia o' tne floodplain have adjusted to the changed environ-
mental situation (i.e., free-flowing river vs. pools). Excluding a
major effort to convert the unprotected floodplain to agricultural :'ields,
the flora and fauna of the project area should remain relatively stable.
Three major faz'tors will affect the terrestrial communities: ' barge
traffic, which contributes to pollution and bank erosion, (2) dredged
materials placed in such a way that they might drift into and block slough
areas, and •3') overbank deposition of dredged materials.

3arge traffic is expected to increase or maintain the current
le:el3 of pollution and bank erosion. The construction of revetmerts and
the overbank deposition of dredged materials will destroy vegetation on or
near the river bank. If deposition takes place within the willow, or

.... the silver maple-ccttonwood communities, as is probable, then
litt adverse impact is expected.

5.2.5 Ct TUFL

5.2.5.-. SCCIO-ECONONIC

As developed in Section 4.3 and 4.4 the project has no adverse
impacts on the socio-economic elements of the environments, i.e., and use.

enmooaphy, and economics.

5.2.5.2 ARCHAEOLOGY

Until a comprehensive shoreline archaeological survey along
the 8C miles of the lower Illinois River is completed, the impact of' in-
bank placement of dredged material on sites is unknown. No other phases
of the action are deemed to be adverse to archaeological resources.

5.2.5.3 HISTORY

No historical sites will be adversely impacted by the pro-
ject actions.
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6. ALTERNATIVES TO THE ACTION

Three categories of alternative plans of action are
addressed in this part of the environmental statement: (1)
cease all operations and maintenance; (2) selective placement of
dredge material and; (3) change pool operations. These alter-
natives are discussed on the basis of their ability to provide
the public with a reasonable method for fulfilling the authorized
purpose of maintaining a nine-foot navigation channel in pools
24, 25, and 26 while also minimizing environmental impacts.

6.1. CEASE ALL OPERATIONS AND NAINTENANCE

6.1.1 GENERAL

Ceasing the operation and maintenance activities asso-
ciated with the nine-foot navigation channel project would con-
sist principally of cessation of all the activities described
in Section 1 of this Environmental Statement. With discontinua-
tion of funding for operation and maintenance of the project,
the structures would have to be either eliminated or fixed in
such a manner so as not to constitute a hazard to public health,
safety, and well-being. U;zthout maintenance the structure
would eventually fail due to non-repair. Dredging of the
Navigation channel would cease.

Implementation of this alternative would have several
dramatic effects, principally to the socio-economic status of
the regional economy and to the natural environment of the Mis-
sissippi River valley. Commercial navigation would be greatly
reduced on the river with the main channel depths becoming unreli-
able, especially during the lower flow periods of the year.
Attempts at commercial navigation would probably be limited to
the high water periods, and even then an uncertain depth would
limit the profitability of such use. The potential for increased
accidents and grounding of vessels using the river in this condi-
tion would exist, as would the potential for an increase in spills
of oil and other hazardous substances due to these accidents.
If barge traffic were to cease, these potential groundings, ac-
cidents, and spills would also cease. There would be a transfer
of shipment of the commodities currently carried by barge traffic
to other modes of transportation. Initially there would be severe
shortages of facilities to accommodate the large amount of freight
currently handled by the waterway, however, as the alternate
modes of transportation increased their handling capabilities,
these shortages of facilities would be eliminated. There would
no longer be the need of an annual expense to operate and main-
tain the waterway within the St. Louis District. There would
be lost investments to firms with facilities located to best
utilize the transportation and shipping opportunities provided
by the navigation channel. Additional cost would be incurred
to remove or modify the structures, and there would also be lost
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investments in the project structures and other facilities asso-
ciated with operation and maintenance of the project. Recreational
use opportunities would be reduced along the river due to the
decrease in water surface area, as well as recreation facilities

associated with the project.

The long-term effect of discontinuing all operation
and maintenance activities would be that the river would return
to a "near" natural state. During months of heavy precipita-
tion and runoff, conditions would be similar to those prevail-

ing today. In late summer and winter months, when precipitation
and runoff decreases, many of the highly productive backwater
areas that serve as habitat and spawning areas for aquatic orga-
nisms as well as a stopover place for migratory water fowl would

dry up.

Dredging and placement activities would no longer be
practiced. The adverse impacts associated with actual Dlacement
activities would no longer exist. Further habitat destruction,
creation of additional backwater areas, drainage pattern disrup-

tion, and exchange of chemical constituents from dredged materials
would be avoided. The adverse effects of dredging activities
not directly related to dredged material would be eliminated.
This would include temporary increases in turbidity in dredge
cut areas and destruction of benthic habitat in dredge cuts.

No new dikes have been constructed since the 1930's in
the project area. As it would take a considerable time for the
rock dikes to deteriorate to a point where they would no longer
be effective water control structures, a halt to dike maintenance

woulc have no impact on terrestrial fauna.

Considering the large amount of bank revetment already
present in the project area, the cessation of its placement would
probably make little difference to the area as a whole.

Without pool regulation, during dry summer periods parts
of the river would be dry or extremely shallow. Some wetlands
would begin to dry and revert to forest. However, the sandbanks
built up in the river may change the river course as to create
new side channels and wetlands or the banks may become vegetated
and form new islands. During continuous low-flow periods, the
unprotected floodplain may become susceptible to clearing and
farming. However, unlike the middle Mississippi River where
land ownership is mostly private, much of the unprotected flood-

plain in the project area is owned by federal or state conserva-
tion agencies, and hence, the amount of land leased to farmers

could be regulated to maintain ecological diversity.
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Flimination of drec:*c ,ould reduce th: :--2 of repla
ment of valu ble wildlife hab'c .4,ith sandy bedload s 'inent
some of whi i, currently att- iutable to maintenance dredg"
activities. i!plementation of ,iis alternative would require
a major change in the primary objectives of the project and would
have such a great impact on the present socio-economic and
environmental setting that it could be considered a socially
highly undesirable alternative.

6.1.2. SOCIO-ECONOMIC IMPACTS

6.1.2.1 Demography

The discontinuation of the operation and maintenance
of those activities involved in sustaining the nine-foot channel,
i.e., revetments, dikes, and dredging, would have no direct
impact on the population. However, cessation of the product
of the regulating works, i.e., the nine-foot navigable channel,
would have ar. effect on the settlement pattern. This impact
would take place at transportation termini, such as Alton, Louisi-
ana, and Meredosia. These river towns not only were founded
because of river access, but cont:inue to utilize the waterway.
The comparative advantage afforded these communities by the
presence of the waterway has attracted economic activities, that,
in the absence of the waterway might have located elsewhere.
Cessation of the nine-foot channel would probably adversely
effect the survival of these activities at their present loca-
tion. Any impact on these industries could in turn be reflected
in the population numbers and location.

6.1.2.2 National Economy

Non-maintenance of a nine-foot channel in the project
reach would have substantial adverse impacts on the national
economy. As had been noted above, this stretch of the river
serves as a vital link between the Upper Mississippi, Illinois,
and Missouri Rivers to the north, and the Ohio and Lower Missis-
sippi Rivers to the south, with more than 88 percent of the total
tonnage through the reach neither originating nor ending there.
Breakage of this link would vastly change the current modal split.
The very substantial tonnage moving between the two systems via
this part of the river would have to be diverted to other modes
of transportation.

Other major commodity flows would also be expected to
be disrupted; for example, the movement of coal and chemicals
from the Ohio to the Upper River.

While short run traffic for the railroads, and other
modes of transport would exceed the ability of those modes to
handle it, substantial excess capacity might be expected to
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develop on other portions of the inland water system. Due to
cleavage of the system into two smaller systems, both federally
maintained navigation facilities and privately owned tows and
barges would be underutilized, resulting in considerable economic
waste.

6.1.2.3 Regional Economy

Discontinuation of operation and maintenance of this
portion of the river would have varying impacts on different
parts of the region.

A major position of commodities shipped in the waterway
origineting in the project area are grains. Substantial transpor-
tation savings to shippers are realized using the waterway.
These savings represent increased revenue that can be used in
other ways. A discontinuation of waterway service would force
the utilization of other costlier modes of transportation. Higher
shipping costs would decrease from revenues and would represent
a negative impact on farming operations, particularly on marginal
operations.

Commodities brought into the area include coal and petro-
leum products. These materials are used primarily for electrical
power generation. In a condition where the nine-foot channel
was inoperable, these materials would have to move via other
transportation modes. In such a situation increased transporta-
tion rates would be passed on to consumers in the form of higher
electrical utility rates.

6.1.2.4 Land Use

Cessation of operation and maintenance of the nine-foot
channel and the subsequent loss of the navigable channel would
impact the location and extent of urban land use. As pointed
out in Section 2.3, the comparative advantage afforded the river
towns of Alton, Louisiana, and Meredosia, by the presence of
the waterway has attracted economic activities, that, in the
absence of the waterway might have located elsewhere. The discon-
tinuance of the nine-foot channel would probably adversely effect
the survival of these activities at their present location.
Any impact on these industries would in turn be reflected in
the population as well as the land use. Should industries in
the study area perceive that they cannot economically survive
without the comparative advantage afforded by the waterway,
and thus subsequently relocate out of the study area, the extent
of urban land use would be reduced. This reduction would ini-
tially take place in industrial land and in time have an effect
on reducing residential and commercial land. Most of this reduc-
tion of urban land would take place at the river towns of Alton,
Louisiana, and Meredosia.
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6.2 SELECTIVE PLACEMENT OF DREDGE MATERIAL

6.2.1 OPEN WATER PLACEMENT, SELECTIVE PLACEMENT

Selective placement of dredge material consists of
placement areas near the dredge cut. This alternative is cur-
rently utilized as the principal method for dredge material place-

ment in Pools 24, 25, and 26. Placement sites are selected

after specific dredge cuts are identified and the volume of ma-

terial to be removed is calculated. In many instances the place-
ment sites are located adjacent to the dredge cut becuase of

the nature of the cut; i.e., a dredge cut 5,000 feet in length.

If these dredge cuts have a greater length than the dredge plant

capabilities to transport the material, then sites must be selected
on the basis of plant capabilities. This method may be referred

to as the "least-cost" method of dredge material placement. The
entire procedure of selective placement actively involves ongoing

coordination with respective State and Federal agencies to deter-

mine the probable impact of dredge material placement.

The possibility exists for selective placement of dredge

material at distances greater than those which are possible with

present dredge plant capabilities. The following is a summary of

estimated cost data if adaitional pipeline equipment were avail-

able for the dredges Kennedy and Ste. Genevieve: (1) An additional

1,000 feet of floating pipeline would increase the transport

capabilities of the Kennedy to 1,900 feet. This would require

an estimated $977,000 worth of additional equipment including

a tender, pipe, floats, walkway and related equipment. Addi-

tional annual operating costs are estimated to be $432,000.

This would increase the cost of moving a cubic yard of dredge

material approximately 25 cents for a total of 95 cents. It

should be noted that production increases because the dredge

would not have to be repositioned as often. (2) An additional

5,000 feet of floating pipeline would increase the transport

capabilities of the Dredge Ste. Genevieve to 8,000 feet. This

would require an estimated $4.5 million worth of additional

equipment, including two tenders, pipe, floats, walkway and re-

lated equipment. Additional annual operating costs are estimated

to be approximately $1.8 million. This would increase the cost

of moving a cubic yard of dredge material approximately 60 cents

for a total of $1.00/cubic yard. Also, it should be noted that

production increases because the dredge would not have to be

repositioned as often.

The possibility exists to use selective placement sites

which are several miles from the desired dredge cut if adequate

financial resources were available. This concept needs further

study to determine the viability of expanding this method of

dredge material placement.
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In open water placement the dredged material generated

is deposited alongside the channel in the river border areas.
Some short-term effects associated with placement operations in-
clude: (a) Increased turbidity reduces light penetration, and,
therefore, may interfere with primary production, flocculate
plankton organism, decrease food availability, cause changes
in temperature patterns, cause a shift from game fish to rough
fish, and produce effects that are aesthetically displeasing
(b) Increased sedimentation that could result in the smothering
of benthic organisms, destruction of spawning areas for fish,
reduced habitat diversity, and reduced vegetation cover; (c)
Reduction of dissolved oxygen concentration that could suffo-
cate or stress organisms in the immediate vicinity and/or release
noxious materials, such as sulfides, methane, and heavy metals,
into the water column.

Unlike short-term effects, which usually can be detected
during or immediately after the disposal operation, long-term
effects can be more subtle and thus more difficult to detect
and evaluate. The possibility of long-term effects as a result
of disposal operations is attributed to the presence of nutrients
and chemical toxins in the sediment and their release and sub-

sequent effect on the extent, rate, and diversity of the recoloni-
zation of benthic populations.

The placement of dredged materials in critical areas,
such as areas near the entrances or exits of side channels, may
have deleterious effects. The direct placement of dredged material
in these locations could block the flow of water through the
side channels and thereby prevent the movement of fish between
side channel and river; could reduce the flow and consequently
alter existing physicochemical characteristics; etc. Consequently

placement in these areas is being avoided.

6.2.2 THALWEG PLACEMENT

The thalweg is the deepest section of the channel which
must be maintained at critical crossings in the river system.
These crossings which tend to silt up are identified in Plate 9.
Engineers at Colorado State University have developed a mathe-
matical model of the river system in which the consequences
of midchannel disposal of dredge material immediately downstream
of critical crossings may be predicted. It is important to
remember that the thalweg is the most sterile (biologically)
portion of the river system in that the deep channel contains
a naturally shifting bed load of sands.

In Pool 25, one crossing that has required extensive
dredging and the pool immediately downstream were identified and
modelled. An imaginary dredge cut three feet deep and 950 feet
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long (from river mile 268.91 to 263.72) was made in the crossing
area over the channel width. The cut was made at the beginning
of the low-water season and the riverbed level changes in the
modelled reach were computed during the next year for tile two-
year annual hydrograph.

These riverbed level,; were compared with those that
would occur during ciie same y.cr if no dredge cuL were made.
Without dredging, the crossing aggrades and the pool area degrades.
With Iredging and placement of the dredge material downstream
in the pool area, the dredge -ut is filled in and the placement
bar is eroded away within a year. That is, after one year boK..
the critical crossing and the pool are back to the natural stac.
This result is supported by field experience and explains why
manv river reaches require reheated dredging.

If the dredged material is placed in the dewnsteam
pool area, the disposed bar is generally eroded away within a
year unless the next hydrograph following the dredging is uncom-
monlv small. If the hydrograph is small, the disposed material
may accumulate in the crossing downstream of the placement area
in the pool without much attenuation of bar height. This could
introduce new dredging problems in the downstream river system.

In thalweg placement, the dredged material is deposited
back into the main channel in the downstream pool. This will
still resuspend sediments causing a temporary and local increase
in turbidity. However, with this alternative all impacts will
mostly be confined to the main channel where the sediments are
continually being deposited and resuspended, thus allowing very
little time for build-up of pollutants. This naturally shifting
substrate along with the greater current velocity also causes
the main channel to provide very poor habitat resulting in little
potential for serious biological impact. This activity would
have no effect on terrestrial vertebrates.

The mathematical modeling of a particularly troublesome reach of
Pool 25 on the Upper Mississippi indicates that dredging from a crossing
and placing the dredged material in a downstream pool does constitute
a feasible dredge placement method. The process incolves a degree of
risk to the navigation channel downstream from the pool, particularly
if dredging is followed by a small discharge hydrograph. However,
at many locations the risks incurred by thalweg placement would be out-
weighed by the potential environmental benefits of avoiding bankline
placement. In addition, any serious ecological problems associated with
open water placement on marshlands and near chute channels, sloughs,
and backwater areas are avoided by placing dredged materials in the
thalweg. Although conditions downstream of a proposed placement site may
preclude thalweg placement at certain locations, in many cases placine
only a portion of the dredged material along the thalweg wolild still
result in reduced environmental Impacts. Consequently, the concept
of thalweg placement offers a viable alternative to both long-term and
emergency placement requirements. The results of this limited study irt
sufficiently promising to warrant additional investigation of the oon-
cept of thalweg placement of dredged material.
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6.2.3 RECREATIONAL POTENTIAL

Periodically, dredge material has been utilized for

recreational activities within pools 24, 25, and 26. The Corps
of Engineers has placed material, upon request from private citi-

zens and public agencies, at various points along the Illinois
and Mississippi Rivers. Dredge material tends to attract peopi.
because of its sandy nature. The, potential for utilizing dredgv'
material for recreational beaches ippears to present oppor-
tuni ies for a prgram of dr ee :,triaI place!ment for recre.i-
tional potential.

For example, in 1973, approximately 300,000 cubic '.;r.

of material was dredged from the main channel at rivermile 222-

224. This material, being rich in sand was placed at Royal La? :n

to stabilize the bank and improve the physical qualities of
the beach. It has been reported that during the summer months

this facility is use- beyond its intended capacity.

To better document the use of dredge material by recrea-

tional boaters, an aerial survey was conducted of the study area on
July 5, 1975. Figures 6-1 and 6-2 illustrate the utilization of

_i.edge r ter'ai placement sites by recreational boaters in Pool 26,
Mississippi >';er. Figure 6-1 is located at river mile 225.0 at
the upstream end of Iowa Island, Missouri side of the navigation channel.

A study in which field surveys were conducted in August
1975, showed that the public awareness of the Corps of Engineers
dredgirg of the navigation channel and subsequent creation of sandy

beaches resulting from the placement of dredge material was
extremely high (Bach, 1975). A majority of those surveyed thought

that utilizing dredge material for beach nourishment is a
desirable practice.

Previously, these kinds of efforts have been largely

accomplished on an informal and uncoordinated basis. With proper
research and planning, it is felt that dredge material can be

utilized as a resource for creating and improving the recrea-
tional potential of Pools 24, 25 and 26. This area of recreational
potential for dredge material warrants a more comprehensive study

in which the parameters of dredge material utilization for recrea-

tional purposes are clearly outlined.

The effect on aquatic communities of the use of dredged
material to develop recreational areas will depend on the location of

such areas. The provision of sanitary facilities and the trash and
litter disposal would remove a source of water pollution and improve
the overall aesthetic setting. Sanitary facilities and water supply
would have to be constructed consistent with public health codes
and State regulations. Special provisions would be needed in areas

subject to inundation by high water levels.

Any site developed ]()r human use will tl sualv 1ot hc
attractive to most forms of wildlife. At night rodents, raccoons.
and opossums will utilize garbage cans and dumps. Beaches

created with dredged material may attract shorebirds, gulls, ind
crows.
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Figure 6.3

DISCHARGE RANGE MODEL

_.. . Dlt

- 4

N0%,%

Figure 6,3 is a preliminary illustration of how increasing discharge
range becomes a function of increased costs. The present optimum
discharge range (950 feet) of the dredge Kennedy is shown as a
shaded circle. If the discharge range were to be increased to
1500 feet (2nd circle), a one time expenditure of $880,000 would be
required to achieve this range. Likewise, to increase the discharge
range to 2000 feet and 2500 feet a one time expenditure o f
$1,410,000 and $2,090,000 would be required respectively. These
ranges are represented by circles 3 and 4. The cost data presented
above are approximate extimates and need further study to determine
the feasibility of increasing the discharge range of the dredge

Kenn-d2.
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6.2.4 STOCKPILING DREDGE MATERIAL

The stockpiling of dredge material for commercial
utilization for such items as fill material, mortar sand, aggre-
gate, concrete and other uses depends on many factors. Included
in these factors are such things as the physical suitability of
the material, the economics of handling it, including the loca-
tion from where it is being dredged compared to its eventual
point of use and the demand for its use.

Such commercial use offers the benefit of reducing the
extent in which the aquatic and terrestrial ecosystems are dis-
rupted and at the same time provides a benefit use for the material
being disposed of. Placement of dredged material for commercial
purposes would require quite different dredged material place-
ment practices. As such, many of the adverse impacts associated
with current practices could probably be reduced.

Economic processes may be disrupted by providing material
to areas which do not normally have this material available,
as well as market values for the uses employed may suffer de-
clines. The economic impact would probably be felt primarily
by private dredge contractors and sand and gravel companies
which might lose business because of a change in market condi-
tions.

This would have little impact on the aquatic communities
except in the actual area of the dredge cut, where there would
be direct disturbance of the substrate and a temporary increase
in turbidity. Since dredging takes place in the biologically
less productive main channel it would have little effect. If
the dredged material were contaminated with excessive nutrients
or other pollutants it would be possible that runoff from the
stockpile area could cause a water quality problem.

The effect of this activity on wildlife would depend
on the site chosen. As such an operation would destroy everything
on the chosen site, a complete environmental analysis would have
to be conducted.

6.2.5 OVERBANK PLACEMENT

The practice of overbank placement of dredge material
occurs in the Illinois River on a limited basis. When dredging
is performed during a high river stage, overbank placement is
often accomplished because: (1) it falls within the least cost
mrethod of dredge material placement and (2) provides the best
physical alternative for dredge material placement at the time.
The ramifications of overbank placement need to be thoroughly
examined as to the biological impacts which may result due to
this type of placement. Again, coordination is maintained with
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respective state and federal agencies so as to determine probable
impacts connected with this alternate method of placement.

Little impact on aquatic communities will result from
this method of placement except in the biologically less produc-
tive main channel where the actual dredging occurs. Runoff during
placement and rain storms and inundation during periods of high
water could eventually wash material back into the river. The
problems that this could generate include excessive turbidity
and siltation, possible release of toxicants, and dissolved oxygen
depletion due to release or organics.

Dredged material placed on land, especially on riverbanks,
can temporarily or permanently eliminate the vegetation, bank dwell-
ing mammals, and amphibians. If the material is sand, turtles may
use it as spawning sites. Revegetation of placement sites will occur;
25 percent plant cover was achieved within five years on one placement
site along the Mississippi River (Missouri Botanical Gardens 1975).

6.2.6 SEDIMENTATION CONTROL

Sedimentation control within the watersheds would reduce
sediment loads in tributary streams. It may be noted that channel-
ization of tributaries, upland agricultural and urban activities
deliver sediment to the major rivers which, because of their develop-
ment, may or may not be competent to move these sediments out of
the area. Therefore, sedimentation control should be analyzed
in terms of man's use of the land in order to adequately identify
those areas of sediment contribution.

This would reduce the amount of maintenance dredging
needed for the navigation system, and, in turn, would reduce
the adverse environmental impacts associated with dredging.
Watershed land treatment might also result in a reduction in
natural sedimentation, particularly in biologically-sensitive
backwater areas of the navigation pools.

6.2.7 REMOVAL FROM THE FLOODPLAIN

The removal of dredge material from the floodplain is
an alternative which is closely related to the "Stockpiling of
Dredge Material" alternative. Considerable study needs to be
accomplished to determine what combination of dredge plant
capabilities and overland transport options are available to
move d::edge material from the flocdplain. Also, detailed cost
information needs to be constructed to provide the measure of
economic feasibility required to adequately analyze this alter-
native.

This method will result in little physical disruption
of the aquatic systems. However, water quality problems would
arise during dewatering operations while scows were loaded.
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Release of toxicants, suspended solids, and oxygen-demanding materi-
als could occur. Also runoff from the placement locations outside
the flood plain could affect the aquatic environment of the
drainage basin in which the material is placed.

The effects on the natural river ecosystems from moving
the dredged material out of the flood plain could be important.
The rate of total sediment accumulation in the navigation .)ools
would be reduced from present rates. The effects on aquatic
ecosystems due to the placement or indirect movement of dredged
material deposits would be reduced; however, the loss of backwater
areas due to the accumulation of sediments that are not being
Jredged would continue as under present conditions. The
biological life of the navigation pools may not be significantly
affected by removing the dredged material from the flood plain
if :he natural phenomenon of backwater areas being filled with
sediments other than dredged material is the overriding influ-
ence.

6.3 POOL OPERATIONS

6.3.1 GENERAL

To accomplish the 9-foot channel in the Upper Mississippi,
the construction of a system of navigation locks and dams was
authorized in 1930, and expanded in 1932, 1935, 1937, 1945 and
1958. These locks and dams, supplemented by dredging, achieve
the 9-foot depth during all seasons of the year. Locks and
dams at Alton, Illinois, Winfield and Clarksville, Missouri,
(Pools No. 26, 25, and 24) create pooled conditions on 98.3
miles of the Mississippi River within the St. Louis District.
In addition, the Locks and Dam at Alton, Illinois, create a
pooled condition on the lower 80 miles of the Illinois River.

6.3.2 EFFECT OF POOL FLUCTUATIONS ON RIVER MORPHOLOGY

The geomorphic changes in the study reach caused by
holding the pool level one foot above the normal pool level
for 50 years are not significantly different from operation at
normal pool level. The geomorphic changes of these two systems
are similar. However, increasing the pool level reduces the
sediment transport capability of the river reach. The reach
aggrades more and degrades less when the pool is held one foot
higher than normal pool. The maximum difference is on the order
of 1.0 foot in the degrading reach immediately below Lock and
Dam 24.

There would be a 10 percent increase (according to the
math modal) in floodplain deposits of silts and clays resulting
from holding the normal pool level one foot higher but as these
floodplain deposits are very small, the increase is of no significance.
The natural levee heights are not increased significantly either.
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The effects of holding the pool level one foot below
the normal pool level on the geomorphic changes are not much
different than for 50 years of operation at normal pool. The
trends of the changes are similar but decreasing the pool level
increases the transport capacity so that there is less aggrada-
tion and more degradation with the lower pool. The maximum dif-
ference in riverbed levels is 0.7 foot in the degrading reach
immediately below Lock and Dam 24.

The effect of operation at lower than normal pool for
50 years is that floodplain deposits are less but this is not
an important factor.

It is then clear that by changing the operation scheme
for the locks and dams to raise or lower the normal pool level
by one foot has limited effects on the morphology of the river
and adjacent lands.

6.3.3 EFFECT OF POOL FLUCTUATIONS ON FISH AND WILDLIFE

Management of water levels in various pools would be
desirable to facilitate management of fish and wildlife resources.
A system of controlled manipulation of water levels within an
aquatic-terrestrial ecosystem provides the controller with an
important tool with which the relative abundance of habitat types

can be varied.

The individual pools are variable in the proportion
of terrestrial habitat, marsh habitat, and deep water habitat.
However, the pools in general can be divided into three distinct
categories: headwaters, mid-pool, and the open, deep water sec-
tion immediately above the lock and dam. Deep sloughs and wooded
islands are generally found in the headwater area with little
or no marsh habitat developed. The central area of the pool
usually contains both the maximum proportion of marsh develop-
ment and an abundance of aquatic habitat. Within the lower End
of the pool the water is open and deep and, while substantial
aquatic vegetation may occur, there is practically no marsh
development.

Within the scope of this report, it would be impractical
to attempt an evaluation of all impacts of the numerous possible
variations in water level manipulation methodology. Therefore,
only two generalized examples will be discussed, a temporary
pool raise and a winter drawdown.

In general, the utilization of controlled water level
raises would be for the purpose of thinning out expansive dense
stands of emergent or submergent aquatic vegetation. Solid stands
of emergents in a marsh are not generally desirable. Most wild-
life in a marsh prefer the "edge effect," or interspersion of
various types of vegetation. When dense, solid stands of emer-
gents do occur, water level raises may provide a means of chang-
ing the stands and creating the interspersion desirable in habitat
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management. The thinning out of expansive stands of submergent
vegetation may or may not be desirable depending upon management
objective. For example, thinning dense stands of submergent
vegetation would increase boating accessibility into these areas
thereby increasing recreation potential. However, some species
of submergents are valuable food sources for waterfowl during
fall migrations. Water level raises could interfere with the
availability of this food source to migrating waterfowl. The
thinning of aquatic vegetation in areas which are subjected
to strong currents or winds could also generate turbidity which
could be detrimental to game fish, to the remaining vegetation,
and to water quality.

Stabilized water levels during the growing season
sometimes are preferable when production of desired species of
submergent aquatic vegetation is the management objective.
However, impoundments that have been held at stable levels for
tt- long can build up an accumulation of undecayed plant material.
Under such conditions there is often a decline in the production
of desired species of aquatic plants. Drawdowns permit the aera-
tion of bottom sediments thereby stimulating decomposition and
releasing nutrients that are bound up in undecayed plant material.
Organic decomposition also retards the gradual filling of shallow
impoundments by the accumulation of aquatic vegetation. Draw-
downs can be important in improving production of valuable sub-
mergent aquatic plants such as sago pondweed or valuable emergents
such as the smartweeds.

A winter drawdown would probably create adverse conditions
for many fish species and muskrats. In general, panfish and
roughfish should be affected the most because these fish inhabit
the shallow backwaters, ponds, and sloughs where winter kill
conditions would be the greatest. Walleyes and other fish inhabit-
ing the tailwaters, side channel, and main channel borders would

not be greatly affected by a winter drawdown. It might be possible
to reduce the potential winter kill to fish by lowering water
levels slowly and by deepening backwater channels allowing the
fish to escape into deeper water. A winter drawdown would
probably greatly reduce the muskrat population of the affected
pool. This impact could not be offset, but a managed increase
in trapping pressure in pools planned for winter drawdown might
reduce the winter loss of animals. Recreational and commercial
fishing activities would probably be adversely affected by winter
drawdown. However, winter erawdown in some cases might have
a concentrating effect on commercial fish species.

The application of any water level fluctuation management
which would benefit fish and wildlife resources would also bene-
fit the consumptive and non-consumptive recreational uses of
those resources. Recreational boaters would probably benefit
from measures that would expand accessibility in the guts, chutes,
side channels, and backwater areas.
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7. THE RELATIONSHIP BETWEEN LOCAL SHORT-TERM USES OF
MAN'S ENVIRONMENT AND THE MAINTENANCE AND ENHANCEMENT

OF LONG-TERM PRODUCTIVITY

The continued operation and maintenance of the 9-foot navi-

::ation channel contributes to the long-term econnmi, .- roductivit .
. : r.itting the economic ad\.lntages o iow-cost waterborne

trins orta t ion. The ef f i c ien,-' ,) %- t2rborn c t:-asi,, r I ta'i,_In , .
1,a.lv foster the continued ,r e::. nd, i economic !.,etIorment t

citLes end industry along the pptc >1i;sissippi River. The Q-f
channel project, which committed Lhe uLe of land and water resurses,,
the .Mississippi River valley, was not conceived as a short-term
use of these resources in man's envi:onment. The perpetuation
ef water transportation was en. is onci as providing Ienc-tern :o';.
nd economic productivity Lin le human -nvironment.

The operation of the pools ha., changed the character of the
river with an increase in water surface area, number of islands and
number of side channels. The high biological activity of the addi-
tional side channels and chutes has been further enhanced by the
co)ntrol of low water conditions.

The permanent pcols have an e-fect o-n fish populations. As
-:ample, construction of .!- 1 , cks and dams reduced the numbers

o species that normally migrate up and down the river or prefer

:witt moving water and rapids. Other 'ish species have increased
!ue to the expanded river. lakos, pools, and marshes. Generaliv,
:Ics: fisi populations have increased as a result of the permanent
'oeis. Continued operation of the locks and dams would perpetuate

their changes in fish species and population levels.

Fish, wildlife, and recreation interests are deeply concerned
.h oat the possible implication of eroded dredge spoil in the blockace
'I the entrances of flowine slouglhs. The fish and wildlife interests

acinted out that extensive shallow aquatic backwater habitats

denend upon flowing sloughs for supplies of fresh, oxygenated water
and for the flushing of dissolved nutrients. Without the freshenino
and flushing, backwater systems tend to stagnate. This reduces the
".rcIuction of desirable sport fish, the potential for use by migratinz
:,ater-fowl, the production of food and house-building materials for
furbearing semiaquatic mammals, and the quality of the aesthetic setting.

Recreation boaters have noted also that the blockage of the sloughs

reduces boating access.

Recently, increased attention has been given to the role of
;ediment as a carrier of plant nutrients, pesticides and toxic ele-
ments. Research indicates that clay minerals such as those found in
river sediment have active surfaces that react with an array of

.. il compounds. i'hese compounds mav be concentrated in the ,00
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over a period of years and then redistributed during a high-flow
period. Plant nutrients such as nitrogen, phosphorous, potassium,
and certain trace elements (micronutrients) are absorbed on sedi-
ments and may have biological significance in the eutrophication of
ponds, reservoirs and lakes.

Continued sedimentation of side-channels is threatening the
biological productivity of these areas. Most of this closure is a
natural process and it is not known how the lock and dams structures
effect the movement of sand plugs down the chutes. Dredge material
placement at the head of the side channels has been regulated since
1958 with the enactment of the Fish and Wildlife Coordination Act.

The present least-cost method of dredge material placement
has resulted in losses of acreage of productive aquatic habitat, in
particular benthic resources. Also, some terrestrial resource loss
has resulted because of on-bank disposal along the Illinois River.
Rate of recovery of these environments is dependent upon the condi-
tions which exist after the disposal process and the frequency of
disposal.

The proper placement of material has contributed to long-
term recreational productivity. As population increased, recrea-
tional opportunities will become increasingly important.
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8 * IRREVERSIBLE OR IRRETRIEVABLE COMTE.NTS OF RESOURCES

Operation and maintenance of the 9-foot channel will resit-
in some irretrievable and irreversible conmitments of economic and

natural resources. Labor and materials are required to operat, and
maintain the locks and dams, to perform the dredging and disposal
activities, and to administer the overall program.

Alteraticns of the "natural river" has occurred and may be
czrsidered a loss to future generations under present operation and
-:aintenance procedures. Open-water and on-bank dredge material
disposal results in irreversible losses and on occasion, where
continued dredging occurs, irretrievable losses may result. Aquatic
and floodplain plants and animals could be buried and smothered.

Development of comercial and industrial facilities along
the rivers are indirectly encouraged by the maintenance of the river
3:stem which often leads to a further loss of water quality, habitat
and lands dedicated to fish, wildlife and recreational uses.

A continued loss of side-channels created by the pools will
result from natural causes and because of the operation and maintenance
of the 9-foot channel.
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9. COORDINATION WITH OTHERS

9.1 FEDERAL AND STATE AGENCIES

The combined efforts of state and federal agencies were
utilized, and their views were given careful consideration in
the preparation of this environmental statement and the form-
ulation of the associated studies, which were undertaken for
the statement. The federal agencies which participated are:

U.S. Army Engineer Division, Lower Mississippi River
Valley Vicksburg, Mississippi

U.S. Army Engineer District, St. Louis, St. Louis,
Missouri

U.S. Army Engineer Waterways Experiment Station
Vicksburg, Mississippi

U.S. Fish and Wildlife Service Department of the
Interior Rock Island, Illinois

The state agencies which participated are:

The Missouri Department of Conservation

The State of Illinois, Department of Conservation

In addition, Southern Illinois University at Carbondale, Illinois,
Natural History Survey, Colorado State University, Fort Collins,
Colorado, Midwest Aquatic Institute, and Missouri Botanical Garden
participated in this study program under separate contracts led
by the Waterways Experiment Station (WES), Vicksburg, Mississippi,
on behalf of the U.S. Army Engineer District, St. Louis, Missouri.

9.2 COORDINATION LEADING TO THE SUBSEQUENT PREPARATION OF THIS
ENVIRONMENTAL IMPACT STATEMENT

Approximately 6,000 acres in Pools 24, 25, and 26 are managed
under a General Plan (G.P.) as promugated under authority of the
Fish and Wildlife Coordination Act, 1958. To implement the General
Plan, Cooperative Agreements have been prepared with the U.S.Fish
and Wildlife Service, Illinois Department of Conservation and the
Missouri Conservation Commission. The U.S. Fish and Wildlife Service's
Mark Twain National Wildlife Refuge is served by these cooperative agreements.
Petiodic meetings with these agencies are held, usually one or two
times a year to review annual management plans, aspects of master planning
and mutual problems that require solving. The Operations Division,
the Planning Branch of the Engineer Division, and the Management
and Disposal Branch of the Real Estate Division are usually involved
in these coordination meetings.
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The U.S. Dept. of Agriculture, Soil Conservation Service, through
the Two Rivers Resource Conservation and Deveiopment Project which serves
a five county area between the Mississippi and Illinois Rivers has
recently become involved in wildlife conservation coordination meeting.
This project leadership has established a wildlife committee of local
citizens which draw upon a panel of fish and wildlife professionals
from the Illinois Department of Conservation Service. The purpose
of the Two Rivers Wildlife Committee is to develop and promote the
enhancement of the fish and wildlife resources in this five count';
region.

Several sportsmen clubs have taken an active interest in the
management of wildlife resources with the Navigation Pool areas.
Leading these interests are the Migratory Waterfowl Hunters, Inc.,
Alton; Batchtown Sportsmen Club, Batchtown; and the Wood River
Sportsmen Club of Wood River. Frequent meetings are held with these
clubs, often with representatives of the U.S. Fish and Wildlife
Service and the Illinois Department of Conservation attending, to
review and discuss mutual problems and to seek means to improve wild-
life nanagement and habitat within the pools.

The Corps Master Plan governs the land use and development
of Co.ps fee lands with the Navigation Pool areas. Revision of
Master Plans are scheduled to begin in FY 76. Preliminary meetings
which discussed Master Plan revision have been held with all of the
agencies and sportsmen clubs listed above. Coordination mee-ings
of this type will intensify as work progresses on Master Plan
revision.

Coordination efforts leading to the subsequent preparation
of this environmental impact statement are directly related to
coordination efforts undertaken to prepare an environmental impact
statement for the 9-foot channel project, middle Mississippi River
between the mouth of the Ohio and Missouri Rivers. The draft of
the environmental impact statement entitled "Mississippi River
Between the Ohio and Missouri Rivers Regulating Works" was cir-
culated for review during May 1975.

In the Draft Statement an error was made in discussing the
problem of the building of new dikes; this is an element in the
Middle River. Also, the post-authorization change discussed in
the Middle River Environmental Statement was inadvertently
included in the draft of the Upper River Statement. The reader
should refer to the Statement of Findings to clarify the Corps
position on the Upper River.
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9.3 COMMENTS AND RESPONSES TO THE DRAFT ENVIRONMENTAL STATEMENT

The Draft Environmental Statement was sent to the following
agencies, organizations and individuals. Those agencies and groups
marked with an asterisk have responded.

*Environmental Protection Agency
*Advisory Council on Historic Preservation
*U.S. Forest Service
*U.S. Soil Conservation Service
U.S. Department of Commerce

*U.S. Department of Housing and Urban Development
*U.S. Department of the Interior
*Federal Highway Administration
*U.S. Department of Transportation
*U.S. Federal Power Commission
*U.S. Department of Health, Education, and Welfare
U.S. Senate

U.S. Senators, Missouri
U.S. Senators, Illinois

Governor of Illinois
Illinois Projects Task Force

*Illinois Archaeological Survey
*Illinois Department of Conservation
*Illinois State Geological Survey
Governor of Missouri
Missouri Department of Community Affairs
Boards of Supervisors, Counties of:

Cass County, Illinois
Morgan County, Illinois
Scott County, Illinois
Greene County, Illinois
Jersey County, Illinois
Brown County, Illinois
Pike County, Illinois
Calhoun County, Illinois
Madison County, Illinois
St. Clair County, Illinois
Ralls County, Missouri

Pike County, Missouri
Lincoln County, Missouri
St. Charles County, Missouri
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St. Louis County, Missouri
Mayor of Alton, Illinois
Mayor of Hardin, Illinois
Mayor of Kampsville, Illinois
Mayor of Meredosia, Illinois
Mayor of Winfield, Missouri
Mayor of Elsberry, Missouri
Mayor of Clarksville, Missouri
Mayor of Louisiana, Missouri
East-West Gateway Coordinating Council
Southwestern Illinois Metropolitan Area Planning Commission
Southeast Missouri Regional Planning Commission
St. Louis Regional Commerce and Growth Association
Bi-State Development Agency
Mark Twain Regional Planning Commission
Boonslick Regional Planning Commission
Two Rivers R C & D Project
*Migratory Waterfowl Hunters, Inc.
Batchtown Sportsmen Club
Wood River Sportsmen Club
American Institute of Merchant Shipping
American Waterways Operators, Inc.
Western Railroad Association
Mobile Oil Corporation
Missouri Portland Cement
Vollmar Brothers Construction Company
N.L. Industries
Mid-America Transportation Company
*The Waterways Journal
Granite City Steel
Laclede Steel Company
Manufacturers Railway Company
Reitz & Jens, Inc.
Transportation Institute
The Pillsbury Company
Apex Marine Service, Inc.
River Cement
-The Ohio River Company
American Commercial Barge Line
*Wisconsin Barge Line
Mississippi River Transportation Corporation
The Valley Line Company
Warren & Von Pragg, Inc.
Riverside Sand and Dredging
American River Transportation
Federal Barge Lines
Agri-Trans Corporation
SN & NO Barge Line
Industrial Sugars, Inc.
Industrial Sugars-Borden, Inc.
*St. Louis Water Division
Dixie Dredge Corporation
Midwest Towing Compainy, Inc.
Gunther Salt Company
National Marine Service
St. Louis Terminal Corporation
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Luhr Brothers, Inc.
Marine Officers Association
J. S. Alberici Constuction Company
Apex Oil Company
*Union Electric Co.

Coalition for the Environment
Environmental Defense Fund, Inc.
Environmental Response
The Coalition on American Rivers
American Fishery Society

Illinois Chapter
*Missouri Chapter

The Izaak Walton League, Inc.
Ccnservation Federal of Missouri

*Sierra Club
Ozark Chapter
*Piasa Palisades Group
Shawnee Group, Great Lakes Chapter

The Wildlife Society
Illinois Chapter
Missouri Chapter

Audubon Society
Illinois Chapter
Missouri Chapter

Upper Mississippi River Conservation Committee
Missouri Natural Area Survey
Missouri Botanical Garden
*Missouri Archaeological Survey
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a. ENVIROM4ENTAL PROTECTION AGENCY REGION V (letter dated Sept. 11, 1975)

Coimment 1: To demonstrate how the O&M program outlined in the EIS has
minimized adverse environmental impacts which resulted from past dredging
practices, the final EIS should compare and contrast past operation and
maintenance activities with the proposed O&M program discussed in the EIS.
Differences in past dredge spoil disposal activities to the proposed
disposal program should be indicated.

Response:, The operation and maintenance program has been discussed in
sections'4.1.2, 5.2 and alternatives discussed in section 6.2. In plates
9A, B, C, D dredge activities were mapped from 1969 through 1974. Proposed
dredging activities are outlined in the Statement of Findings.

Comment 2: !t is noted that some wetland areas will be affected by the
project. EPA's Wetlands Policy states that wetlands must be protected
from adverse dredging and filling practices. Therefore, extreme care
must be taken during O&M activities to avoid and minimize any adverse
impact upon wetlands. The Corps of Engineers policy regarding the
safeguard of wetlands is highly desirable and consistent with our own
vi-ews. With responsive and expedient implementation, such policy will
substantially discourage the unnecessary alteration and destruction of
wetlands considered to be vital to the riverine flowage. Although this
policy is directed primarily toward the evaluation of permit applications,
we fully realize the inherent responsibility of the Corps in following
the dictates of its own policy and the guidance of EPA and other agencies
in wetland preservation.

Response: Wetlands are not directly affected by present day operation
and maintenance activities as most dredging activities do not entail
disposal over-bank or on-bank.

Coinsent 3: The EIS recognizes that the placement of dredged materials
in critical areas (side channel exits or entrances) may have deleterious
effects and disposal in these areas is now avoided. The EIS should
indicete how past practices have resulted in the placement of spoil in
critical areas and discuss any measures that will be implemented to restore
these areas particularly.here side channels have been cutoff.

Response: Placement of dredged material has not been placed at the head
of side channels since 1958 with passage of the Fish and Wildlife
Coordination Act, even then it was not a common practice.

Comamnt 4: Spoil disposal, either on-shore or into the open water,
constitutes the primary adverse environmental impact associated with
the operation and maintenance of the navigation channel. In spite of
its importance, however, the EIS does not contain a comprehensive spoil
disposal plan.
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Response: Dredge material placement is generally planned on an annual
basis. Upon selection of placement sites either on-shore or open water
the individual dredge cut and placement site maps are forwarded for review
by those conservation agencies participating in the overall coordination
of dredging functions in Pools 24, 25 and 26. These documents may be
noted as comprehensive dredge material placement plans. Under standing
operating procedures, there are no long range comprehensive dredge material
placement phases because of the impossibility of predicting the exact
location of dredge cuts and placement sites on a ccntinuum- greater than
one year. Therefore, the term comprehensive tends to be misleading.

Also, Ct should be noted that representatives of EPA attended a
river inspection and proposed dredging coordination field trip, April 28
to May 1, 1975 from Saverton, Missouri to Cairo, Illinois.

Co ment 5: Attributing a beneficial use of dredged spoil to provide
wildlife habitat is not valid or reconcilable on a short-term basis.
Furthermore, it doesn't take into consideration the loss of one type of

habitat for another. The EIS indicates that in many cases natural
revegetation of spoil areas has not occurred because of repeated deposits
of spoil. Also, where woodlands have been subjected to disposal but
not with sufficient frequency to cause mortality, the trees have been
partially killed or stunted and the understory has been lost. Usually
diverse aquatic or terrestrial habitat are converted into sterile sand-
shoals and piles providing a poor substrate.

A e : The Draft Statement did not allude to dredge material as
ildlife habitat. The only overbank placement of dredged material
ccu irs along the Illinois River. Section 4.1.2.2 discusses the areas
Aridged and placemenz areas. Plate 11, Dredging Location Matrix,
Illinois River has been added to the Final Statement and it illustrates
that several locations have had repeated placement of dredged material.
InItial surveys along one of the Illinois River disposal sites (river
mile 77.5 to 78.5) in July 1975 did not show destruction of the larger
trees and a regrowth of the understory was occurring. We do concur
that repeated disposal at the same site does lead to a degeneration
*,f wildlife habitat.

GIoumat 6: Although some data is provided, the EIS is lacking an adequate
description of the dredge spoil. A complete sediment analysis and charac-
terization would facilitate prudent selection of spoil sites and would also
serve asia basis for determining the usefulness of spoil in recreation
areas and the prospects for revegetation of spoil sites. -Omitted is any
reference to a definite time span in which revegetation may occur.

Response: The need for complete sediment analysis and characterization
study df dredge material is a recognized need and warrants further study.
The reader is referred to the Statement of Findings which spells out the
position of the St. Louis District on the needs for future study.
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Comment 7: The final EIS should identify the areas considered as "on or
near the banks". If these spoil locations include backwaters, marshes,
sloughs and areas behind wing dams, the deposition would result in a
significant impact upon the biological stability of the river system.
Although the impact of the spoil deposition at an particular site is not
completely irreversible, in general, sites covered to any measurable
e:tent cannot revert to their original state for extremely long periods of
time. Repeated spoiling serves only to aggravate this condition, resulting
in relatively permanent changes in flora and fauna.

Response: The dredged material sites are adequately mapped as to their
locations on Plates 9A-D.

Comment 8: The EIS fails to identify what varieties of wildlife can be
supported on nearly sterile sand piles. In addition, the dynamic nature
of flood plain habitats preculdes the formation of large areas of uniform
habitat types. Therefore, the diversity of an area is decreased through
spoiling rather than increased as suggested.

Response: The Draft Statement adequately discusses this item in
Section 4.2.2, Terrestrial Communities.

Comment 9: The EIS fails to discuss dredging operation and spoil disposal
with regard to impacts on the Federal and State managed wildlife refuges
on or along the inland waterway systems. Specifically, information is not
provided on regulations or assessments made on spoil deposition on or near
these protected areas to evaluate potential environmental impacts caused
by operation and maintenance procedures. Also, the relationship of pool
regulation to the management of these areas and recommendations made by
management agencies should be discussed. Recreational developments such
as docks and concessions are referred to in the EIS as minor in magnitude.
The maintenance of docks however may require periodic dredging. The ETS
should dscuss the dredging, disposal of spoil and associated environmental
impacts relating to the maintenance of adequate depths for those
activities related to private dredging.

Response: There is little or no impact on wildlife refuges as dredge
disposal has been coordinated with conservation agencies since 1958
(Cish and Wildlife Coordination Act). Pool regulation is adequately
discussed in Section 1.3.2, Pool Regulation. Private dredging is
handled under permits issued under Section 10, U.S. Code 33-403, 1899
L"ver and Harbor Act and material disposal under permits issued under

Section 404, Public Law - 92500.

Comment 10: The EIS should describe how the town of G2afton has been
troubled in recent years by deposition in five small tributary streams.
This discussion should address why the problem is of recent nature and
what upstream improvements could be utilized to minimize the sedimentation.

Response: The discussion of sediment deposition in tributary streams,
Seaction 4.1.1.3, Long Term Geomorphic Responses is considered adequate
as is stated, "The tributaries show evidence of aggradation but not
all of this can be attributed to higher water levels created by the
locks and dams. Channelization and increased agricultural and urban
activity are also factors".
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Commnt 11: It is stated in the EIS (p. 172), "Increasing the height of
a low dike field can be effective in producing a dependable navigation
channel if the dikes are not too short in relation to the river width. In
the study area, there are no new dikes planned". This discussion indicates
the effectiveness of increasing the height of a low dike field and mentions
that no new dikes are planned; however, the discussion implies that the
heights of low dike fields may be increased. The EIS should discuss any
plans or proposals to raise low dike fields.

Response: There are plans for repairing nine dikes in Pool 25
(five dikes) and Pool 24 (four dikes). The plans have been cir-
culated for review by environmental organizations.

Coqnt 12: According to the EIS , much progress has been made in eliminating
excessive amounts of timber clearing and bank grading in the navigation pools.
This discussion should be expanded. The problems experienced with timber
clearing and bank grading in the past should be described and the progress
that has been made in eliminating these problems should be expliined
in more detail.

Response: Bank grading in the past was associated with the building of
revetments. There are no new revetments planned in the study area.

Comment 12a: According to the EIS, there has been a net deposition of
sediment in Piasa, Elsah, and Chautauqua Creeks in Illinois since the
bridges were constructed, and that the State highway departments frequently
clear sediment from the channels tributary to both the Mississippi and
Illinois Rivers. This discussion should be expanded to address the dis-
posal practices, environment impacts and the relationship of this activity
to Section 404 of the Federal Water Pollution Control Act Amendments of
1972.

Response: The material excavated from the above cited tributary channels
is removed from the respective locations and deposited in approved land-
fills.

Coment 13: As indicated in the EIS, one of the principal effects on
water quality is the increase in turbidity caused by dredged churnings
and spoil disposal. However, associated with this release of material one
can usually find a decrease in available oxygen, increased conductivity,
increased phosphates, additional total nitrogen and any other pollutant
contained in the spoil. A study of dredging effect on water quality in
pool #8 during the sumer of 1973 indicated significant changes did occur
in turbidity, nitrate and nitrogen. Also, a substantial decrease in
dissolved oxygen was observed. Measures to minimize these adverse impacts
can be utilized with limited treatment of the returning overflow, i.e.,
by the use of dikes, successive ponding or retention basins. Selective
monitoring for changes in water quality in areas of spoil disposal should
be initiated whenever maintenance activities have the potential to
adversely effect water quality, particularly in the vicinity of recreational
areas and ceo-sensitive wetlands such as spawning grounds or waterfowl
habitats. Whenever State water quality standards are violated, the
implemn:ation of appropriate pollution abatement measures will be required
as per Sec. 313 of PL 92-500.
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Response: Comment noted. Most of the dredged material placement in the
study area is open water placement while along the Illinois there are no
plans to utilize ponding or retention basins to treat returning overflow.
As discussed in Section 4.1.4, Impact on Water Quality, the studies con-
ducted by WES showed in this pooled reach of the river, the impact of the
resuspension of sediments is minimal. LMVED-WR, Regulation No. 1110-2-205
(Nov. 10, 1975) Water Control Management Water Quality, Section 9 -
Water Quality at Corps Dredging Sites, states "-- A program should be
established to monitor water quality at Corps of Engineers confined and
unconfined disposal areas where water quality control measures are in-
stituted to determine the effectiveness of such measures, and at other
sites specified by the Regional Administrator EPA pursuant to Section 308
of the Federal Water Pollution Control Act -- ".

Comment 14: Since pesticides, metals, sulfides, methane, oil and grease,
ammonia and other substances, if present in the bottom sediments, can be
released into the water column by resuspension of the sediment or from
disposal areas, the locations of water intakes should be identified and
measures to avoid degradation nearby water supply intakes should be
described.

Response: Concur. The following is a list of water supply intakes lo-

cated within the study area:

USER LOCATION TYPE OF USE

City of Louisiana, Mo. RM 282.6 Municipal Water Supply
Hercules Powder Co.,Mo. RM 280.9 Industrial Processing
Union Electric Co., Mo. RM 209.8 Power Generation
City of Alton, Ill. RM 204.2 Municipal Water Supply

The above listed water supply intakes are located on the Mississippi River.
There are no water supply intakes located on the Illinois River within
the study area. Should dredging activities need to be performed near
these water supply intakes, notification of this work will be given to the
respective user. Also, precautions will be taken by the St. Louis District
within the guidelines of 2MVED-WR, Regulation No. 1110-2-205, dated 10 Nov
75, "Water Control Management - Water Quality", para. 9, to ensure the
least adverse impact on water supply intakes.

Comment 15: Water quality as well as aesthetics of some pools in the Upper
Mississippi River would seemingly have a bearing on the demand for beaches.
The potential health risks of providing beach areas which induce water con-
tact recreation such as swimming, wading, or water skiing must be carefully
studied with regard to water quality and applicable water quality standards.
Where water quality is poor and not suited or safe for whole body contact,
the development of beaches for recreation should be discouraged.

Response: It is recognized that water quality should be one of the criteria
evaluated prior to the development of recreational beaches. However, the
main purpose of O&M dredging activites is maintenance of the 9-foot navi-
gation channel and not the development of beaches. Those beaches which have
resulted from dredging activities are considered a side benefit to the pro-
ject. In the future, the St. Louis District under the guidelines of LMVED-WR
Regulation No. 1110-2-205, Water Control Management - Water Quality, dated
10 Nov 75, will consider the parameters of water quality as they pertain
to dredging activities in this pooled reach of the river.
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Coment 16: It is difficult to make an objective assessment of water
quality problems using the minimal amount of information provided in
the EIS. In addition, no data is presented assessing the adverse impacts
of the actual dredging and spoiling operations. An adequate description
of the dredge spoil should be provided for major areas of dred ing as
soon as practicable. Adequate analysis and characterization of the
sediments would insure compliance with our acceptability criteria for
spoil disposal, facilitate prudent selection of spoil sites and also
serve as a basis for determining the compatability and usefullness of
the spoil. Although some data were provided in the EIS, it is not
clear if the data are representative of all dredge sites.

Response: The data presented in Table 9, Appendix B, are representative
of only those river miles in which sampling occurred. It is recognized
that available water quality data presented in the Environmental State-
ment are insufficient for use in assessing water quality problems for
this pooled reach of the Mississippi and Illinois Rivers. LMVED-WR
Regulation No. 1110-2-205 (10 Nov 75) Water Control Management - Water
Quality, Section 8 - Water Quality at Corps Dredging Sites, states ---
"A program should be established to monitor water quality at Corps of
Engineers confined and unconfined disposal areas where water quality
control measures are sintituted to determine the effectiveness of such
measures, and at other sites specified by the Regional Administrator EPA
pursuant to Section 308 of the Federal Water Pollution Control Act---".

Comment 17: Section 1.6 of the EIS should include a discussion of the
GREAT I and GREAT II Studies which are now being conducted in the St. Paul
and Rock Island District reaches of the river. This river management
study is a direct result of the concern over severe environemntal damages
resulting from the past practices utilized by the Corps. The GREAT Study
for the St. Paul District has been functioning for nearly one year and has
developed numerous new ideas for correcting current environmental abuses.
The GREAT is considering both short and long range problems and their
soluti3ns and can be applied in general to the St. Louis District. The
GREAT II study is still in the early stages of development and will follow
the precedent set by GREAT I and the overall objectives developed by Lhe
Dredge Spoil Disposal Practices Committee for the entire Upper Mississippi
River. GREAT III is anticipated for the St. Louis District in the future.
We urge full support by the St. Louis District COE in this effort.

Response: Comment noted. The Statement of Findings addresses the need for
a more comprehensive river management study.

Comment 18: In addition to the information requested above regarding water
quality, we believe the following detailed long-range studies should be
initiated to determine measures to substantially reduce the adverse effects
associated with future operation and maintenance activities on the river.
Such studies should include:

1) a comprehensive bottom sediment analysis of the river;

2) the short and long range effects of O&M activities upon water
quality;
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3) a qualitative and quantitive description of the wetlands, back-
water areas, and woodlands impacted by O&M activities;

4) the general environmental effects of dredging sloughs and back-
water areas;

5) the dynamics of sediment movement induced by dredging and dis-
posal activities, and

6) a comparison of the overall effects associated with disposing
the spoil within the lower limits of the flood plain to dis-
posing of the spoil outside the floodway.

Response: The need for such studies as indicated by items 1), 2), 3), 4),
5) and 6) are recognized in the Statement of Findings. More specifically:
3) a most comprehensive study of the wetlands and woodlands was performed
by the Missouri Botanical Garden and was one of several studies which
formed the background data for the Environmental Statement, 6) Section 6.2,
Selective Placement of Dredge Material, represents the best knowledge of
the District 'a this time.

Comment 19: The evaluation of alternatives to the project is incomplete.
Only two major alternatives to the existing operation and maintenance
procedures are presented: discontinue operation of the locks and dams, and
discontinue maintenance of the navigation channel. The other alternatives
discussed are only modifications of the present dredging and spoil deposition
techniques.

Reappuse: While discontinuence of operation and maintenance of lock and
dams, and the navigation channel is not really realistic, its discussion
is required under Section 1500.8 (4) Federal Register, May 2, 1973
guidilines of the Council of Environmental Quality. Under the direction
of Congress, "River and Harbor Act of 3 July 1930," 46 Stat. 918,
33 USC. 426 et seq as amended the Corps of Engineers St. Louis District,
is required t continue operation and maintenance of the navigation
channel. Therefore, those alternatives which are presented in Section
t.2 are the most complete based on all data available at the present time.

Comment 20: The alternatives of increased spoil disposal flexibility,
revegetation of disposal sites, commercial use of dredge spoils, watershed
land-treatment and development of recreational facilities have great potential
in reducing adverse social, environmental and economic impacts. These
alternatives should be incorporated whenever possible in maintenance dredg-
ing practices to alleviate adverse impact and should receive full consider-
ation in your agency's decision-making process. Not in every case should
orily one method be used. Instead, all or a composite of these alternatives
should be considered now and during future studies to determine their
maximum environmental and economic public benefit. Revegetation of dredge
spoils also appears to be a very viable alternative. It is recommended
that future studies be undertaken to determine the feasibility of this
alternative. A major environmental problem as stated in the EIS is the
movement of dredge spoils by erosion. This alternative has great
potential for partially correcting this problem in an effective way,
environmentally and economically.
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Response: Comment noted. The alternatives for the selective place-

ment of dredge material are discussed in Section 6.2. The Statement

of Findings recognizes the need for continuing environmental studies.

Presently, the St. Louis District has no plans for revegetating those

areas of overbank placement along the Illinois River as natural vege-

tation is occurring on these sites.

Comment 21: Consideration should be given to potential markets for spoil

and the benefits to be derived from removal of the spoil from the river

area. Included in this discussion should be a comparison of the long-ter-i

costs (especially environmental costs) of remote or central spoil disposal

and the costs of the maintenance and operation program as it is practiced

today.

Response: There is no available data from which a complete analysis of

potential markets for dredge material may *re constructed. The reader

should refer to the Statement of Findings which spells out the position

of the St. Louis District on the needs for future study.

Comment 22: Watershed land treatment should be considered for the tribu-

taries that are known to be conveying extensive sediment loads to the

Mississippi River. Attacking some of the causes of the sedimentation

problem instead of its effects should substantially reduce dredging impacts

and also have positive impacts upon both tributary streams and the

Mississippi River. The use of spoil material for landfill or other

purposes should be completely addressed as an alternative to present

practices including an evaluation of economics vs. environmental costs.

Response: Comment noted. As is recognized in the Environmental

Statement, little is known about the contribution of sediment by the

smal tributary streams to the riverine systems. The Corps is willing

to work with other agencies, such as the Soil Conservation Service,

in solving the problem of watershed land treatment. The use of dredge

material as landiill is addressed in Section 6.2.4, Stockpiling Dredge

ME.terial.

Comment 23: The discussion of alternatives mentions that a discontinuation
of the waterway service would force the utilization of other costlier modes

of transportation. This statement may be true, however, since transporta-

tion rates are regulated by the Federal government, these rates are subject

to change. In addition, Federal subsidy to particular carriers necessarilly

absorbs a portion of the full cost of the operation by the carrier. The

NIS should compare the costs and the rates of various transportation modes

with and without existing rate regulations and subsidies. The National

Water Commission Report discusses the major relating to the development of
water resources. One of the recommendations of the Report concerns user
fees for navigation interests. This recommendation should be discussed as
an alternative in the EIS.

RkSPOne: Comment noted. The various transportation modes are discussed
in the Final Environmental Statement and Supplement, Lock and Dam 26,
Replacement.
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Comment 24: The final XIS should also evaluate and compare the environmental
impacts of the alternatives to waterborn transportation. These should
include but not be limited to movement by rail, truck or pipelines or a
combination of these modes with any other mode including barging.

Response: Comment noted. See response to Comment 23 above

Comment 25: The EIS does not evaluate the long-term effects of spoil
disposal on recreation. The continuous deposition of spoil on recreation
areas must eventually reduce the suitability of the sites for recreation
and either new spoil disposal sites will have to be selected or recreation
activities will be eliminated. These long-term impacts of spoil disposal
upon recreation areas should be addressed in the final EIS.

Response: Disagree. Continuous disposal of dredge material is essential
to the maintenance of a good recreational beach. Growth of vegetation
along the beach is not desired by the beach users. (Bach, 1975).

Comment 26: All of the impoundments are characterized by a gradual process
of 3edimentation or filling particularly in areas outside the navigation
channel. The operation and maintenance program for the 9-foot channel
accelerates the rate of deposition in these areas by decreasing water
velocities in backwater areas, direct spoil disposal, spoil disposal which
impedes flows leading into or out of backwater areas, and spoil disposal which
returns to the river. The EIS should acknowledge this gradual sedimentation
process with regard to long-term impacts and discuss them in detail.
An attempt should be made to predict the changes in physical and biological
characteristics of the Upper Mississippi River through the next 100 years
and beyond assuming existing maintenance activity continues. Long-term
effects should take into consideration not only the consequences upon
flood plain and lowland uses, wetlands, bottomlands forest, sloughs,
and backwater areas, but also the constriction of the existing meandering
waterway, development of a uniform navigation channel and sedimentation
and deposition in each pool.

Response: The Environmental Statement does acknowledge the gradual
sedimentation process in side channels and acknowledges that further
studies need to be undertaken to understand side channels. Section 2.1.2.4,
The Future, describes a model study undertaken by Colorado State University
to predict conditions in the pools to the year 2025.

Coment 2): The EIS privides a generous amount of information on the
"beneficial" effects of the impoundments upon recreation, fish and wildlife.
The final statement should predict the long-term effects, both beneficial
and adverse, upon recreation, fish and wildlife resulting from the
maintenance of the 9-fcot navigation channel. It appears that the long-
term benefits of the present maintenance program favor commercial navigation
at the expense of recreational; fish and wildlife uses. More emphasis
should be placed on enhancement and maintenance of the value of the river
for uses other than commercial navigation.

Response: The data gathered for this Environmental Statement is
considered baseline data which is the first effort in a long-term study
program. The Statement of Findings recognizes the need for further studies.
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C at 28: The EIS does not discuss the effects of dredging and spoil
dtaposal upon the hydraulic characteristics of the Mississippi River.
Natural sedimentation behind the wing dams combined with spoil disposition
in the off-channel areas continues to constrict the river channel. This
reduction in channel capacity may affect the river stages, particularly
the flood stages. Higher flood stages would result in the need to raise
the levee systems downstream and modifications of the levees could have
a significant impact upon the river and riparian environments.
Consequently, we believe the EIS should contain the primary and secondary
impacts of any changes in the river stages upon the Mississippi River
system.

Response: The Environment Statement is most complete in the discussion of
the pksical characteristics of the river and recognizes the need for
further study. River stages are adequately addressed in Section 4.1.1.4,
Effect on Discharge and Stages.

Comment 29: In conclusion, we believe the following general approach
should be used in relating to the environmental impacts of O6H activities
on the Upper Mississippi River. This approach will designate EPA's
general recommendations regarding dredging and spoil disposallkin the
Upper Mississippi River.

1. The need for greater flexibility in the handling and disposal of dredged
spoil is required because of the adverse impacts upon environmentally
sensitive areas. Additional expenditures for longer pipelines, booster and
pump-out equipment and transport barge may be necessary to increase the
flexibility of O6& activities.

Response: Concur. Figure 6-3, "Discharge Range Model" and Plates
12A-P, "Dredge Material Pla-ement Capabilities" have been added to
the Final Statement. The corps recognizes that additional equipment
would increase placement flexibility and further cost feasibility
studies will be made in the future as a part of O&M activities.

Comnent 30: The practice of retaining spoil in and adjacent to the water-
way should be modified. The adverse effects of the existing program upon
water resources and wetlands are apparent. Where feasible, we believe
spoil should be moved as far away from the river as practicable to prevent
its redeposition in the river. This approach will not be necessary in
every case, but where shoaling is intense and dredging requirements are
extensive, it should be encouraged. Furthermore, if sensitive wetlands or
bottomland forests exist in the vicinity, spoil should also be removed
to a more compatible area, preferably outside the floodway. Placement in
fringes of the flcod plain would probably be acceptable.

Lesponse: Comment noted. The environmental effect of dredge disposal
on wetlands is minimal in that dredge material is placed in the narrow
zone between the Illinois River and the levee. This narrow strip is an
active zone of erosion and deposition and is not a sensitive wetland.
The problem of removal from the floodplain is discussed in Section 6.2.7,
Reoval from the Floodplain.
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Comment 31: The existing program of selecting spoil disposal sites is in
need of modification. Regardless of the fact the infrequent spoilage in
some areas has created a few diversified ecosystems, the usual results
are sterile sand-shoals that either directly impinge upon or indirectly
through sedimentation and redeposition adversely impact environmentally
sensitive areas such as spawning and fishing grounds, waterfowl habitat,
and other wetland or bottomland habitats. With care and coordinated
agency planning, this kind of impact can be avoided.

Response: Section 6.2 addresses the problems of selective placement
of dredge material. Figure 6-3, "Discharge Range Model" and Plates

12A-P, "Dredge Material Placement Capabilities" have been added to the

Final Statement. The Corps recognizes the need for coordination of

the selection of disposal sites and has done so for several years.

Ccmment -2: The load capacity of a given area to successfully retain
spoil deposits and support a viable ecosystem is an important factor that
has "een overlooked in the past and should be given careful study in the
future. When selecting sites for disposal, consideration should be given
to the frequency of spoil disposal, the quantity of spoil, and the type
of area affected.

Response: Comment noted.

Comment 33: Bottom sediments of each pool should be periodically monitcred
(3-year intervals) to determine their quality and character for a compatible
program of disposal with local ecosystems. Bottom sediments that are found
to be polluted must be confined in a disposal facility.

Response: We concur. LMVED-WR Regulation No. 1110-2-205 (10 Nov 75)
Water Control Management - Water Quality, Section 9, Water Quality at
Corps Dredging Sites states ---"Discussion of water quality activities
conducted relative to Corps dredging activities should be included in
the annual Water Quality Report."--- "Sampling in connection with moni-
toring activities should be conducted by Corps inspectors on the sites--".

Comment 34: Where necessary, pollution abatement structures for given
disposal areas should be constructed and completed prior to the disposal
of spoil. Stabilization of the disposal area is an important measure that
should be implemented after spoil deposition. Stabilization measures
such as revegetation and erosion control are necessary to minimize water
and wind erosion and redeposition in the river.

Response: There are no abatement structures planned for on-bank disposal
sites along the Illinois River. Dredge material is usually placed between
the levee and the river in an area that is periodically inundated and
is an area of active deposition and erosion.
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Comment 35: In order I, improve the understandirg of O&M activities on
the Upper Mississippi River, studies to determine the composition of
botcom sedintwnts. shorr and long range water quality effects, the nature of
. , ar-tas, effects of dredging backwaters, the nature of sediment

mor.rn, ,no effects of spoil placement should be undertaken as soon as
possible.

Response: Cotmnent noted. This need is recognized in the Statement of
Findings.

Comment 36: Recommendations proposed by the Upper Mississippi River Con-
servation Commission in their 1969 Upper Mississippi River Dredge Spoil
Survey should be considered as alternatives to present dredging activities.
Basically the Commission recommended an evaluation of current deposition
practices in order to detect and eliminate environmentally harmful
practices. Several excellent recommendations for selection of future spoil
sites as discussed in the survey. Adherence to these recommendations
will aid in elimination of damages resulting from maintenance and opera-
tion of the 9-foot channel.

Response: Comment noted.

Comment 37: The disposal of dredged material shall be consistent with the
EPA Section 404 Guidelines for Discharge of Dredged or Fill Material
(Federal Register dated September 5, 1975).

ReAjonse: 'The St. Louis district will continue to cooperate with EPA
as to operation and maintenance procedures, and to comply wita aL.L
applicable laws and regulations.
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b. UNITED STATES DEPARTMENT OF THE INTERIOR, NORTH CENTRAL REGION
CHICAGO, ILLINOIS. (Letter dated August 29, 1975).

Comnent 1: GENERAL: This document de-emphasizes the causes and
effects of side-channel sedimentation. The effect of dikes and
revetments in preventing the formation of the new side channels is
not mentioned, which thus gives a misleading picture of project
effects.

Response: It is not the intent of this document to de-emphasize the
causes and effects of side-channel sedimentation but to call to the
attention of the reader how little is really known about chute
closure. Sediment delivered by tributaries to side-channels is
probably deposited permanently. Dikes have little or no effect
within the Upper Mississippi River while revetments are used to
help stabilize the bankline. Thus, revetments may help keep the
river from migrating across the floodplain. These effects were
discussed in section 4.1.2.3 of the Draft Statement.

Comment 2: Also, because of incomplete information, it is not
possible to evaluate project effects on the mussels of the Illinois
and Mississippi Rivers.

Response: Additional information on mussels has been added to the
statement. It is the Corps of Engineers' position that sufficient
information has been presented to adequately evaluate the impacts
on mussels.

Comment 3: SPECIFIC: Part I - PROJECT DESCRIPTION - Figure 1-4
and 1-6 - Are the proposed recreation areas to be developed by
the Corps of Engineers?

_ltesponse: The proposed recreation area at Foley is the only project

planned for development by the Corps of Engineers. Discussion of
proposed development of Corps of Engineers recreation facilities will
be contained in the revision of the Master Plan of 1961 which is cur-

rently in progress.

Comnt 4: Page 20 - To avoid misunderstanding, the fourth paragraph
should indicate that it has been standard procedure to over dredge
to a depth of 11 or 13 feet below minimum pool elevation.

Response: Comment noted. Reference paragraph 4, sentence 2.

Comment 5: Page 23 - 1.6.2.2 State of Illinois Recreation Plan -
A more recent State comprehensive outdoor recreation plan, Illinois
Outdoor Recreation, prepared by the Illinois Department of Conserva-
tion, was released in December 1974.
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Response: Illinois Outdoor Recreation, 1974, has been added to the
discussion of the State of Illinois Outdoor Recreation Plan. However,
the document, financed in part by the Department of Interior, is
more in the line of an inventory of existing resources, and a state-
ment of goals and objectives, setting the policy direction Illinois
desires to take.

Comment 6: Page 85-d. Benthos - The treatment of mussels in thi:
section is inadequate. Several common species were not recorded,
including: Anodonta grandis, Arcidens confragosus, Lampsilis
anodontoides, Fusconaia flava, and Proptera laevissima. No mention
is made of the commercial value of mussels, even though in 1966 there
were 36 commercially fished mussel beds on the lower 80 miles of the
Illinois River. The location and abundance of mussels is especially
important in evaluating project effects since they are benthic or-
ganisms easily disturbed by dredging and spoil disposal.

Response: An addition species list from the literature has been
placed in the environmental statement. Also this section of the
statement has been.expanded to consider the commercial importance of
mussels.

Comment 7: Page 122 - Several species of mussels listed by Missouri
as rare cr endangered are known to occur in the Upper Mississippi
River. These include: Arcidens confragosus, Obovaria olivaria and

Quadrula nodulata.

Response: The environmental statement has been changed to list the
species of Arcidens confragosus, Dysnomia triquetra, Elliptio cras-
sidens, Lampsilis orbiculata, Obovaria olivaria, Plethobasus cyphus,
Proptera capax, and Quadrula nodulata from Rare and Endangered
Species of Missouri, that have been recorded from the Upper Missisqippi
and Lower Illinois Rivers.

Comment 8: Page 143 - 2.5 OUTDOOR RECREATION - It would be helpful
if the major recreation areas and parks were shown on a map.

Response: Major recreational areas and parks are graphically

displayed on Plates 6-A thru 6-D as Public Open Land.

Comment 9: Page 169 - 4.1.2.2 Dredging and Disposal - Coordination
of dredge spoil placement with conservation agencies does not alwavs
ensure that no adverse impact will occur. The penultimate paragraph
also should state that frequently, because of cost and eauipment
limitations, spoil is not placed in the locations preferred by the
conservation agencies.
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Response: Dredge material placement sites are selected within the
parminers of the least cost method of operation. The draft had been
revised to incorporate Plates 12A-P which graphically illustrate the
present range capabilities within critical areas of the existing plant
generally used to perform dredging in Pools 24, 25 and 26. Preliminary
data has been developed to investigate the feasibility of increasing
discharge ranges for placing dredge material at preferred locations
(ref. Sect. 6.2.1 2nd paragraph). In addition, Plate 13 illustrates
how discharge range is a function of cost. It is felt that continued
poordination with various conservation agencies is the best available
method of ensuring that dredge material site selection occurs with
the least adverse impact within the limitation of existing plant cap-
abilities.

Comuent 10: Page 180-b. Revetments - Although revetment may contri-
bute to aquatic habitat diversity to some small degree, it also
e~fectively prevents the formation of any new side channels or off-
channel lakes. As such, revetment cannot be considered beneficial
to the aquatic communities.

Response: Comment noted. The Draft statement states: "Revetments---
provide additional habitat diversity for aquatic communities and there-
fore may be beneficial." it is true that the purpose of revetments
is to prevent lateral migration of the channel.

Comment 11: Page 183 - Overbank Dredge Materials - The effects of
spoil disposal on terrestrial vegetation is understated. The term
"important species" should be defined or deleted. Frequently, spoil
material is biologically sterile and years are required for even a
sparse vegetative cover to reestablish itself on a disposal site.
This lack of vegetation not only destroys the wildlife habitat value
of the area, but also zauses the spoil to be easily eroded back into
the river.

Response: The Draft states "Dredged materials deposited overbank
have the direct effect of killing the covered vegetation"; that is
not an understatement. Most sand bars, naturalor dredge material,
which are submerged during most of the year lack vegetation and are
easily eroded.

Coment 12: Pige 184-b. Maintenance Dredging and Placement of
Dredged Material - Spoil material placed in the river may provide
resting and loafing habitat for certain birds; however, there is
a complete loss of aquatic habitat under these circumstances.

Response: Comment noted.
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Comment 13: Page 185- IMPACT ON THREATENED, RARE OR ENDANGERED SPECIES -

The silting in of sloughs and side channels does not create habitat
diversity, as indicated in the second paragraph under this heading;
rather, such silting reduces habitat diversity.

Response: The statement has been removed from the Final Statement
as the increase in habitat diversity is temporary.

Comment 14:

The least tern is the only rare or endangered bird breeding in the
study area that requires sandbanks for nesting. Even for this species,
there have been no recent breeding records in the study area.

Response:

Concur. The Final Statement has been changed in Section 4.2.3

Comment 15: Page 188 - 4.5 IMPACT ON OUTDOOR RECREATION - This
section requires more discussion. It is unclear why the project "will
have no impact on existing recreational resources or use of the sites"
but "recreation on the Upper Mississippi and Lower Illinois Rivers
proper. . .will suffer adverse effects." Specific adverse impacts
have not been enumerated. Impacts from dredging such as turbidity
and spoil disposal sites should be discussed. Possible enhancement
to recreational navigation and beach nourishment also should be
treated. Adverse impacts also should be enumerated in Part 5.

Response: None of the formal existing recreational use sites i.e.,
state parks, will be impacted by the projects. This is discussed in
Section 4.4.b, Impacts on Land Use, Recreation, of the Draft Environ-
mental Statement. This lack of impact is due to the geographical
location of the sites in relation to the dredging activities, as well
as the selective placement of dredge material into open water. Instead,
the project itself has major recreational potential. The principal
manner in which navigation is maintained, i.e., the pooled condition,
enhances recreational use. The dredged material has been utilized for
recreational activities within Pools 24, 25 and 26, by way of forming
temporary sand beaches to the side of the main channel. These beaches
experience intense use by recreational boaters.
The statement on adverse impacts on recreation on the River proper refers
to the recreation on the river itself, as opposed to the banks or beaches.
Along this line, the greatest adverse effect will be on sport fishing.
This impact is diacussed in Sections 4.2.1 and 5.2.3. The adverse effects
of dredging such as turbidity and disposal sites are discussed in Sec-
tions 5.2.1, 5.2.2, and 5.2.3 of the Draft Environmental Statement.

The enchancement of recreation boating in the study area by the pooled
condition of the river and the dredged material beaches are discussed
above.
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Comment 16: Page 188 - 4.6.1 ARCHEOLOGY - It is encouraging to note
that a comprehensive shoreline archeological survey is currently under
way along the lower Illinois River. We hope that the results of
this survey will be presented in the final statement. Also, we
suggest that such a survey be conducted of the shoreline of pools
24, 25, and 26 in order to insure that future recreational developments,

industrial development, or axiy number of eater-related land uses do
not adversely affect significant historical and archeological values.
The statement should present procedures to be implemented in the event
that previously unknown cultural resources are encountered during
project construction.

Response: The comprehensi-,e archeological survey initiated alonq
the shoreline of the Illinois River was undertaken because of the
potential for direct impact - ..e. on-land placement of dredged
material - existed for the entire shoreline area. For pools 24, 25,
and 26 on the Mississippi River the potential for direct project
impact through the on-bank placement of dredged material does not
exist, since dredged materials are placed back in the river. In
view of this fact an archeological survey of the entire shoreline
would not be within the rreview of federal regulations. Archeological
surveys of shoreline areas in pools 24, 25, and 26 will as such,
be limited to those areas which will involve disruption of the ground
surface which are a direct res~ilt of Corps of Engineers actions.

Conment 17: Page 189 - 4.6.2 HISTORY - We suggest that the deter-
mination that no historic sites will be disturbed by operation and
maintenance activities reflect consultation with the State
Historic Preservation Officers for Missouri and Illinois.

Response: Discussion on an informal basis concerning the potential
effects of operation and maintenance activities took place on several
occasions with staff of the Missouri Department of Natural Resources,
State Historical Survey and Planning Office; and with persons in the
Illinois Archeological Survey. Views of these agencies on the effects
of the project are contained in this statement.

Comment 18: The alternative of providing the "9-foot channel depth
for orLLy a portion of the navigation season should be considered.
It is possible that a significant amount of environmental damage
could be avoided by allowing the navigation channel to be less than
9-feet deep for a small portion of the year.

Response: Under the direction of Congress, "River and Harbor Act
of 3 July 1930," 46 Stat. 918, 33 USC. 426 et seq. as amended the
Corps of Engineers St. Louis District, is required to maintain a
navigation channel 9-feet deep by 300 feet with additional width
around bends at low water on a continued basis. A deviation in the
operation and maintenance of the 9-foot rha!nei c oud come about
only under the direction of Congress.
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Comment 19: Page 200 - 6.2.3 RECREATIONAL POTENTIAL - A qualified
statement should be substituted for the first sentence of the third
full paragraph on this page. The effect on the aquatic community,
of using dredge spoil to develop recreational areas wil 1 vary
depending on the site.

Response: This paragraph has been changed to indicate that the effects
will differ with location.

Comment 20: Page 202 - Twenty-five percent plant cover in 5 years
is not "fairly rapid" revegetation. Within the study area, normally
fertile soil has nearly 100 percent plant cover within 1 year after
being disturbed.

lesponse: Text has been changed accordingly. The character of
Tedge material does not resemble fertile soil in that it is com-

posed primarily of sand and silt sized particles. (See Tables
10 and 11, Appendix B).

Comment 21: Page 203 - 6.2.7 REMOVAL FROM FLOOD PLAIN - The term
"effective biological life" should be defined. The removal of

dredge spoil from flood plain could significantly reduce the rate
of sedimentation in backwater areas.

Response: The modifer "effectivoN has been removed frcm the statement.
It is not known if the removal of dredge material from the flood
plain would reduce the rate of chute closure.
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c. UNITED STATES DEPARTRENT OF AGRICULTJRE--FOREST SERVICE
NORTHEASTERN AREA, STATE AND PRIVATE FORESTRY UPPER DARBY,
PENNSYLVANIA. (Letter dated August 20, 1975)

cment 1: Continued maintenance of the same channel will eventually
result in drying up of wetlands that are associated with the changing
channels of a meandering stream. On wildlife habitat the effect of
"fixing" the channel should be discussed more fully. The final
statement should also attempt to quantify the amounts of marsh and
other habitat gained and lost by the effects of pool regulation.

Kealonse: The siltation of wetlands is a natural process which is
aggravated by sediment loads eroded from adjacent agricultural and
urban lands. The present day habitat has been adequately mapped and
pool operations do not have a significant effect upon adjacent wet-
lands.

Ca nt 2: Increased use of vegetation, including trees and shrubs,
should be considered for stabilizing dredge spoils on and near stream-
banks. Under appropriate conditions such vegetation will reduce
redeposition of sediment into the channel and lengthen the time
between dredging projects.

Response: Dredge material is deposited overbank on the Illinois
River, usually in vegetated areas between the levee and the river.

This sectin of the riverine environment is inundated much of the
year and natural revegetation is more effective in stabilization than
plantings.
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d. UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION

SEITVICE - MISSOURI. (Letter dated August 20, 1975)

Comment 1: The statement would be strengthened by the addition of
the plans for erosion control where stockpiling or overbank placement

is a possible alternate. it is imoortant that stockpile sites be
chosen avoiding impacts to soils which have high value for agricul-
ture. This office will provide assistance for erosion control and
identification of important agricultural land where possible.

Response: At present, dredged material is not stockpiled for economic
utilization and overbank placement largely occurs between the levee

and the Illinois River in areas that are marginal agriculturally due
to periodic inindation.

Comment 2: The operating levels of pools are important. Many
conservation measures--particularly drainage--could be affected.
Outlets have been, and will continue to be, designed based on the

anticipated pool elevations maintained by locks and dams. Any changes

in the elevations could affect these outlets.

Response: Concur. Pool elevation levels are part of the total
scheme in the operation and maintenance of the 9-foot navigation

channel as established by the construction of Locks and Dams 24, 25,
and 26 under the authority of Congress. (Ref: "River and Harbor

Act of 3 July 1930, 46 Stat. 918, 33 USC. 426 et seg. as amended).
Normal pool elevations will continue to be maintained unless
otherwise changed by Congressional action.
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a. UNITED STATES DEPART1MENT OF AGRICULTURE, SOIL CONSERVATION SERVICE -

ILLINOIS. (Letter dated September 4, 1975)

Coment 1: On page 210, line 7 - suggest the word "Service" be
deleted to make it read correctly.

Response: Concur. The word "Service" has been deleted in the
Final Statement.

Coament 2: The statement would be strengthened by the addition of
the plans for erosion control where stockpiling or overbank placement
is a possible alternate. It is important that stockpile sites be
selected which would avoid adverse impact to soils which have high
value for agriculture. This office will provide assistance for
erosion control and identification of important agricultural land
where possible.

Response: Same as response 1, letter d., Soil Conservation Service,
Missouri.

Comment 3: The operating levels of pools are an important concern
to agriculture. Many conservative practices, particularly drainage,
could be adversely affected. Outlets have been, and will continue
to be, designed based on the anticipated pool elevations maintained
by locks and dams. Any changes in elevations could affect these
outlets.

Response: Same as response 2, letter d., Soil Conservation Service,
Missouri.
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f. FEDERAL POWER COMMISSION - WASHINGTON, D.C. (Letter dated
August 13, 1975)

Comment 1: The staff notes that the three projects discussed in
the draft statement are integral elements of the 9-foot navigation
channel project on the Mississippi River from the mouth of the

Missouri River upstream to .inneaoolis. A number of fossil-fueled
power plants located along this navigation waterway utilize fuels
transported via the waterwa,,. Thus, continued maintenance of the
waterway to provide the fuels essential to the operation of these
power plants can contribute to assurance of the adequacy and relia-
bility of electric jower supplies in this mid-continent area.

Response: Under the direction of Congress River and Harbor Act

of 3 July 1930," 46 Stat. 913, 33 U2SC 426 et seg., as amended, the
Corps of Engineers, St. Louis District is required to maintain a
navigaticn channel 3 feet deec by 3.0 feet wide with additional
width around bends at low water on a continual basis. Any deviation
- the operation and maintenance of the 9-foot channel could come about

oriy under the direction of Congress.

Comment 2: The staff also notes that the steam-electric power plants

depend on the navigation waterway as the source of cooling water

supply. Care should be taken to protect cooling water intake and
discharge structures which are located in the segment of waterway
occupied by Pools 24, 25, and 26 from maintenance activities of
dredging and dredged material disoosal.

Response: The St. Louis District makes every effort to plan operation
and maintenance activities to protect any such facility.
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g. DEPARTMENT OF HEALTH EDUCATION AND WELFARE REGION VII.

(Letter dated September 2, 1975)

Comment 1: We find that the project will have no impact upon

programs of the Department of Health, Education and Welfare.

Response: Comment noted.
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h. DEPARTMENT OF HOUSIN AND URBAN DEVELOPMENT - CHICAGO AREA OFFICE.

(Letter dated August 26, 1975)

Comment 1: Your EIS carefully documented the importance of
maintaining a nine foot navigation channel in this strategic sec-
tion of the Mississippi River and the complex interrelationship between
the maintenance of this channel and the cuality of aquatic and
terrestrial habitats.

Response: Comment noted.

Cotment 2: Your information indicates that although most of the
Corps' activities present limited viable alternatives the dredging
action presents a real choice to decision makers. The EIS presents
a choice of economic cost vs. aesthetic benefit. Since the
Mississippi is a unique part of our cultural heritage it seems as
if the increased cost, although significant (35% more for Kennedy
£ 66% more for Ste. Genevieve), is not prohibitive and might be
warranted. The Corps' statement has served a useful purpose in
delineating the .cope of this choice.

Response: The St. Louis District will undertake a feasibility study
of new dredge plant facilities.
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i. DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT AREA OFFICE -

ST. LOUIS, MISSOURI. (Letter dated September 2, 1975)

Comment 1: From the information contained in the draft statement, it
does not appear that there are any conflicts with the plans or

programs of this HUD Area Office.

Response: Comment noted.

Comment 2: First of all, one of your overall alternatives is to do
nothing, open all the dam gates and let both rivers seek their own
levels. It should be noted that Federal law including various
River and Harbor Acts will not permit this. In fact, there is
a specific law prohibiting the Corps from making any change in the
levels of these rivers.

Response: Comment noted. The Guidelines of the Council on
Environmental Quality specifically requires the discussion of a
"no-action" alternative.

Comment 3: Criteria used to select dredge disposal sites should be
clearly discussed and included in the statement. Consideration for
erosion protection or containment should be explained.

Response: Section 4.1.2.2 discusses the selection of dredge disposal
sites. Overbank disposal on the Illinois River is not contained
nor protected from erosion, but is placed in an area which is actively

a portion of the river during periods of high water.

Comment 4: Actually, there is both an energy and inflationary impact
tc consider in the draft statement. The recent energy shortage is

a powerful incentive for reassessing our environmental project impacts.
Therefore, the following evaluations should also be discussed and
questioned.

1. Are there potential problems with the supply of energy
required to operate and maintain Pools 24, 25 and 26?

Response: Under the present operating policies for the Operation
and Maintenance of Pools 24, 25, and 26, anticipated energy supplies
for the near future do not appear to be a problem at this time.

Comment 5: 2. Will the Operation and Maintenance consume excessive

amounts of energy?

Response: Energy consumption in the Operation and Maintenance of the
pools is rot considered to be excessive under present energy standards.
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Comment 6: 3. Will energy conservation technology be employed?

Response: The Corps of Engineers, St. Louis District, is continually
cognizant of national energy problems and will employ acceptable
energy conservation technology within the guidelines of existing and
future National Energy Policy.

Comment 7: We trust that continued study and research will be spent
on the fabric of interrelations among all living things in and along
the Mississippi and Illinois Rivers, both qualitatively and quanti-
tively. To deal with and respect both rivers, it will not be enough
to predict which way things will change; there will be a definite
need to know how much change and for what reasons.

Response: Concur. The St. Louis District plans to conduct on-
going szudies of the effect of operation and maintenance procedures
of the 9-foot channel project on the riverine ecosystems.

Comment 8: When completing an environmental review one basic
question always remains. How will the statement be used? Hopefully,
this environmental statement will not only shape existing but the fu-
ture projects so all development plans ane proposals will be responsive
to the environmental problems and concerns of the people most directly

affected.

Response: The reader should refer to the Statement of Findings which
spells out the position of the St. Louis District and Corps on the
needs for future study.
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J. UNITED STATES DEPARTMENT OF TRANSPORTATION FEDERAL HIGHWAY
ADMINISTRATION REGION 5. (Letter dated July 23, 1975)

Comment l As requested, we have reviewed the Draft EnvironmentF,-
Statement prepared by your office for the Operation and Maintenance
of Pools 24, 25, and 26, Mississippi and Illinois Rivers and have
no comments to offer on the proposed undertaking.

F,esponse: Comment noted.
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k. DEPARTMENT OF TRANSPORTATION--REGIONAL REPRESENTATIVE OF THE

SECRETARY - KANSAS CITY, MISSOURI. (Letter dated August 29,
1975)

Comment 1: Our review of the Corps of Engineers' Draft Environmental
Statement covering the Operation and Maintenace of Pools 24, 25, and
26, Mississippi and Illinois Rivers, indicates that the Statement

adequately considers the effects the project may have on areas
within the jurisdiction of the Department of Transportation.

Response: Comment noted.
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1. DEPARTMENT OF TRANSPORTATION UNITED STATES COAST GUARD
(Letter dated September 9, 1975)

Comment 1: This is in response to your letter of 7 July 1975
concerning a draft environmental statement for the
Operation and Maintenance of Pools 24, 25, and 26,
Mississippi and Illinois Rivers.

The Department of Transportation has reviewed the
material submitted. We have no comments to offer
nor do we have any objection to this statement.

The opportunity to review this draft statement is
appreciated.

Response 1: Comment noted.
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m. ILLINOIS ARCHAEOLOGICAL SURVEY. (Letter dated August 26, 1975)

Comment 1: The archaeological statement on page 189 as applies to
the Lower Illinois River Valley is acceptable at this time since an
archaeological survey is currently being conducted along the shore-
line. The final EIS, however, should indicate the effect of future
dredging and disposal sites upon the archaeological resource base in
the Lower Illinois Valley and what efforts will be undertaken to
preserve the existing archaeology.

Response: See Response 16, United States Department of the Interior.

Comment 2: The archaeological statements on page 188 as applies to
the Upper Mississippi Valley are not acceptable. This paragraph
begs the question about any extant archaeology by indicating that
revetments would cover archaeological sites (implying that therefore
they would be protected) and indicating that sites found along

shorelines that erode in revetment areas would erode as a natural
process and therefore the impact of the revetments on such sites
is problematical. In no way does this statement, the archaeology
is eroding anyway.

Response: No new revetments are planned along these actively caving
banks. Project purposes are spelled out in Part 1, Project
Description.

Comment 3: I therefore recommend that a detailed reconnaissance
survey be undertaken of the Mississippi River Valley in Pools 24,
25, and 26 in order to determine the effect of all disposal and
revetment areas on the existing archaeological resource base. In

only this way will it be possible to tell the effect of the Corps
project on this cultural resource.

Response: Dredge material is not deposited overbank on the
Mississippi River and revetment placement and repair has a minimal
impact upon the archaeological resource base.
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n. STATE OF ILLINOIS DEPARTMENT OF CONSERVATION. (Letter dated

August 4, 1975)

Comment 1: My staff has completed review of the Draft Environmental
Statement, Operation and Maintenance, Pools 24, 25, and
26, Mississippi and Illinois Rivers.

We feel that the section dealing with the affect of your
project on the Historic, Architectural and Archeological
Sites adequately takes into account the views of profess-
ionals in those fields.

This letter will serve as an acceptance by our office of
the general draft statement as it pertains to the cul-
tural environment. It does not constitute State His-
toric Preservation Officer "sign-off" for site specific
projects covered by this statement.

Thank you for allowing us to comment.

Response 1: Comment noted.
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0. ILLINOIS STATE GEOLOGICAL SURVEY. (Letter dated August 29, 1975)

Comment 1: The duscussion of Paleozoic and Pleistocene formations
if factual and more than adequate. Errors in spelling on Figure 2-4
(correct spelling is CENOZOIC, MESOZOIC, PALEOZOIC, ORDOVICIAN,
and ABBOTT), should be corrected for final draft.

Response: Comment noted. The ap-propriate changes appear in the
Final Environmental Impact Statement.

Comment 2: Table 2-2 showing mineral production in 1972 for counties
bordering the study area may be somewhat misleading, because these
figures do not indicate the potential resource of a county. For

example, in the past, clay has been produced from Morgan, Pike,
Green, Madison, and Calhoun Counties, and although these counties
did not have production in 1972, they have the potential for future

production.

Response: Comment noted. Past production has lead to the assumption

that clay is a resource in the above counties. No specific data
is available on the potential for future production in these counties.
References: I.E. Odom, 1971. Clay and Shale F.esources of Madison,

St. Clair and Monroe Counties. Illinois State Geological Survey,
Mineral Notes, No. 45. Urbana, Illinois.

W.A. White, 1962. Refractory Clay Resources of Illinois. Illinois
State Geological Survey, Mineral Notes No. 16. Urbana, Illinois.

W.L. Busch, 1973. Illinois Mineral Production by Counties in 1971.
Illinois State Geological Survey, Urbana, Illinois.

Comment 3: The geologic and soils portions of this draft could be
combined to show relationships between these disciplines. For example,
the geologic nomenclature could have been shown for the parent materials
shown in Figure 2-16 in addition to material types.

Response: Concur. The statement did not attempt to combine the
soil classifications with surficial geologic units. It was felt
that the agricultural quality of the soils of the study area (see
Appendix A-l) would be more beneficial to the reader because of the
qmestion of overbank disposal uTon potentially productive soil
units.
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ILLINOIS STATE GEOLOGICAL SURVEY (continued)

Comment 4: The character of materials dredged as shown in Table
10 and 11 in Appendix B, Water Quality, should be defined as to par-
ticle size and material type. It was not clear where these tables
were discussed in the text. Plans for potential uses of dredged
materials have a stronger case when the properties of the material
are better defined.

Response: Comment noted. The data presented in Tables 10 and 11 are
the best available data on dredge material at this time. It is
recognized that further study is needed to adequately determine
potential uses for dredge material.

Comment 5: Examination of Figure 2-5 from our Circular 478, "Geology
Along the Illinois Waterway - A Basis for Environmental Planning,"
used the term "Sparland Formation" for "Lacon Formation." This is
an error in publication for which we apologize.

Response: Comment noted.

Comment 6: Some of our reviewers felt that the draft included more
geologic detail than was needed for the impact statement. We do
appreciate the more concise presentation utilizing the technique of
referring the reader to appendices or to the reference material.

Response: Comment noted.
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p. MISSOURI DEPARTMENT OF CONSERVATION. (Letter dated September 2,
1975)

Comment 1: Page 1 - Section 1.2 - In its natural state the Mississippi
River provided habitat for an abundance of fish and wildlife.

Response: Concur.

Comment 2: Page 3 - Last three paragraphs of Section 1.2.1. Side
channels can fill with sediment due to natural processes, however,
the last paragraph describes how this process is aggravated. The
last paragraph should precede the paragraph beginning wit-h "To
alleviate".

Response: Comment noted. The text has been corrected to read in
the proper sequence.

Comment 3: Section 1.2.2 - What was the impact on fish and wildlife
habitat of further contractions of the river to provide a 6 foot
channel?

Response: This is not known and is beyond the purposes of this
statement.

Coment 4: Page 17 - Section 1.3.4 - Pages 7, 9 and 10 state that
the average river width is: (1) Pool 24 - 1,900 to 2,300 feet;
(2) Pool 25 - 1,800 to 1,300 feet in one reach and 2, 50 feet
downstream; and (3) Pool 26 - 2,700 to 1,900 feet. How, with
limited pipeline can the Dredge Kennedy provide even a small degree
of flexibility in selecting dredge spoil disposal sites?

Response: It is acknowledged that present plant facilities restrict
the flexibility of selecting dredge material placement sites.
Reference is made to Section 6.2.1., Open Water Placement, Selective
Placement, paragraph 2; where an initial attempt was exercised at
supplying estimated cost data for the acquisition of additional
plant equipment to increase the flexibility of selecting dredge
material placement sites. Figure 6-3 graphically displays the func-

tion of discharge range in terms of added cost. Additional detailed
study and analysis needs to be accomplished to determine the actual
cost of expanding dredge plant facilities.
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MISSOURI DEPARTMENT OF CONSERVATION (continuea)

Comidnt 5: Page 42 - Section 2.1.2 - The Colorado State University
report is not cited. Is it public information and available for
our further review and study?

Response: The C.S.U. report was cited in the Preface of the Draft
Statement but was not in final form. The final report is cited
in the Preface of the Final Statement and in the Bibliography

Coient 6: Page 44 and 49 - What is the degree of accuracy of data
in Table 2-3 and Table 2-4?

Response: Tables 2-3 and 2-4 were compiled from Corps surveys
contained in the files of the St. Louis and Rock Island Districts.
It must be assumed that the data presented is accurate.

Coment 7: Pages 42 through 54 - Information on the river in Sections
2.1.2 is of interest, however, use of uncontrolled data as a basis
for estimating river changes is questionable. Is the river stage
in each survey comparable? Were surveys preceded by floods or
drought?

Response: Section 2.1.2,1,"The Natural River", was taken from the
Colorado State University report and it is assumed that the infor-
mation is accurate. The base level elevations and changes in base
levels were carefully handled to conform with modern data. Such in-
formation as island surface area, river surface areas and changes in
these surface areas were based on vegetation limits along the banklines,
thus the measurements calculated were not responsive to flood or drought.

Cement 8: Page 66 - There appears to be an omission of "present
day datta" since the EIS jumps from 1929 to the future. Why, for
instance, aren't 1929 data and 1968 or 1974 data compared?

Response: The impacts after the authorization of the 9-foot channel
in 1930 are presented in Part 4, Impact of the Action on the
Environment.

Coment 9: Page 83 - Information from 1891 indicated the river area
was 65.566 square miles; almost identical to the pools in 1972.

Response: Comment noted.

Ceoent 10: Page 91-92 - Fishery information taken from Nord, 1962,
represents the entire Upper Mississippi River, and may not be indica-
tive of Pools 24, 25 and 26.

Response: This information by Nord has been deleted.
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Coment 11: Page 117 - Harvest information for Missouri whitetail
deer is misleading. Since successful hunters spent less time in
the field and represent only 16 percent of the hunters in the field,
the total dollar value is grossly underestimated.

Rsponse: Concur. The Final Statement has been changed in
2.2.2.6 a(l) and Appendix C. Table 28.

Comment L2: ? ge !I7 - Th .,,:.t made in the last sentenci -oncernir.,
the impact of drought on the river system should be considered
regarding Comment .o. 7, ai,)ve,

Response: Comment noted.

Ccm, ent 13: 'age i53 - Parrr. - There has been a 16 cercent
loss of river area in the upper portion of Pool 25. Based on a
comoarison of 1891 - 1973 data, there has been essentially no
change in riverbed area since iS97.

Response: Comment noted.

cormuert 14: Page 158 - Table 4-6. What is the validity of riverbed
elevation data? Was data taken from the same locations in each
surrey? What is the total storage of the pools in 1972 vs. 1939?

Response: The C.S.U. team utilized hundreds of cross-sections and
riverbed point elevations to present the average riverbed elevations
in Table 4-6. Data may or may not have been from the same locations
during each of the three time periods; the figures represent hundreds
of elevations which were then averaged for each quarter in each pool.
Storage capacity data is available upon request from the Hydraulics
Branch, St. Louis District Office.

Coment 15: Page 161 - Section 4.1.1.4 - If some portion of the
pools are not filling with sediment, how could "upstream dams have
decreased the amount of sediment coming into the study reach"?

Response: It should be noted that Pools 24, 25 and 26 are the next
to the last in a series of locks and dams that stretch from Alton,
I2linois to Minneapolis, Minnesota. The dams upstream of the study
area have acted as interceptors insofar as the downstream movement
of sediment is concerned.

Comment 16: Page 164 - Paragraph 3 - We do not agree that flooding
has "not changed appreciably during the period of record". Tables
4-10 and 4-11 are of interest since only one pre-dam year is in the
top ten discharges (it is ranked 7th for stage and 4th in discharge).
More recent years have higher stages for a given discharge.
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MISSOURI DEPARTMENT OF CONSERVATION (continued) F' 7 .

Response: For a better understanding of the relationship between
flood stage and discharge rate reference the followinq. D.B. Simon,
et al., 1975. Environmental Inventory and Assessment of Naviqation
Pool 24, 25, and 26, Upper Mississippi and Lower Illinois River.
A Geomorphic Study. Contract Report y- 7 5 - 3 . U.S. Army Engineer
Waterways Experiment Station, Vicksburg, Mississippi 39180.

Comment 17: Page 169 - Paragraph 6 - With limited equipment, it is
difficult to understand how spoil can be disposed in the area with
least adverse impact.

Response: Dredge material placement sites are selected with respect
to the least adverse impacts based on the range capabilities Qf
present dredge plant facilities.

Comment 18: a. Page 170 - Table 4-13 - Data on cubic yards of
material moved is meaningless to most individuals. In the past
12 years the amount of spoil would make a pile 3 feet deep and 270
feet wide for the entire 105 miles in the prolect area.

i me: Commen't Noted.

Coent 19: b. Data do not indicate the fact that dredging occurs
in divided channel reaches, the most important areas for fish, wild-
life and associated recreation.

Respon3e: Plates 9A-D indicate dredge cut location and the approximate
placement sites for the years 1969 through 1974. Also Plate 10 gives
the location of dredging activities from 1963 through 1974 by two
mile increments. Reference is made to Section 4.2.1.2 of the
draft statement for a detailed discussion of the impacts of dredging
on the aquatic community.

Comnt 20: Page 172 r Paragraph 5 - No plans for new dikes are
being made. What plans have been made for improving existing
dikes?

Response: None. Any future plans for improving existing dikes will
be fully coordinated with the proper conservation agencies.

Comment 21: Page 179 - Last Paragraph - Dikes provide habitat for
some benthic organisms. Freshwater mussels for instance, do not
benefit from dikes.

Response: Concur. Statement has been changed in response to your
request.



Comment 22: Page 180 - First paragraph - The value of root wads and
fallen trees associated with the natural bankline is not considered.

Response: This paragraph has been expanded to cover this subject.

Comment 23: Page 184 - Last Paragraph - Recognition of the fact
that the Mississippi River is dynamic is noteworthy. The Middle
Mississippi River Draft Environmental Impact Statement seemingly
failed to indicate that the river was a dynamic force.

Response: Comment noted.

Cmment 24: Page 184 - a. Paragraph 2 of Section 4.2.3 - This para-
graph is not clear. How does conversion to intensive agriculture
benefit habitat diversity?

Response: If the conversion to agriculture results in large single

crop fields it would not be beneficial; however, many agricultural
fields on newly farmed islands are small irregularly sloped and do
increase the diversity of habitats. The Final Statement will be
expanded to reflect this.

Comment 25: b. Paragraph 3 - Dredged material could be detrimental
to the. river otter.

Response: Concur. The Final Statement has been uhanged to include

this comment.

Comment 26: a. Page 200 - Paragraphs 2 and 3 - Dredge spoil is
good for beaches, however, the problems of erosion and redeposition,
plus the fact that vegetation will convert the sand beach to a
wooded island should be discussed.

Response: Concur. At tlhe time of the writing of this statement
the mechanics of erosion and movement of sediment both in the
channel and along the banks is not completely understood and
is certainly an area for future studies.

Comment 27: b. We disagree that dredge spoil "will have minor
effects on aquatic communities". The elimination of aquatic life,
freshwater mussels, or other benthic organisms is of concern.

Response: The impacts on aquatic communities mentioned in Section
4.2.1.2 Maintenance Dredging and Disposal of Dredged Material,
b. Disposal, are very severe in areas affected.
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MISSOURI DEPARTMENT OF CONSh.z%,,j Ict.i ...

Coient 28: A discussion of the following points should be included:
(1) the lack of the necessary ecuipment to make the best use of
dredge spoil; (2) dredge proflems occur most often in divided f,)%
reaches, the areas of most significance to fish, wildlife and
associated recreation. Without equipment to properly place dredge
spoil, the discussion of beneficial uses is incongruous.

Response: See responses #4, #17, and #19.

Comment 29: c. The last paragraph of Section 6.2.3 is somewhat
incompatible with page 114.

Response: The incompatibility of wildlife use of sandbars and
their development for intensive recreational use is recognized
in the last paragraph of Section 6.2.3.

Coment 30: Page 201 - First complete paragraph - If sand and gravel
companies were given an opportunity to bid on dredged material, it
might alleviate their loss of business and provide some revenue for
the Federal Treasury.

Response: At the present time, there are no specific mechanisms
for the acquisition of dredged material by private firms such as
sand and gravel companies. The economic use of dredge xraterial
is predicated in part on material characteristics, supply and
demand, end uses and transport limits. This type of data is not
currently available and therefore further study needs to be accom-
plished to determine the feasibility of offering dredged material
for sale.

Comment 31: Page 203 - a. Last Sentence of Section 6.2.7. What is
the basis for the statement that the biological life may not be sig-
nificantly affected by removing dredged material?

Response: By this statement, it is meant that the quantity of dredge
material removed from the floodplain by dredging would be insignificant
when compared to the total amount of sediment being washed into the
river by tributaries and runoff. Runoff is the major cause of
siltation in backwater areas. The removal of dredge material from
the floodplain would not necessarily lengthen the life of the pools.

Comment 32: b. Section 6.3.1. If laws are limiting the flexibility
of operation, can't they be changed?

Res>onse: Yes, laws can be changed.
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Comment 33: c. Section 6.3.2. If increasing the pool level will
reduce sediment transport, how can the data showing no change in
the bottom elevation of the pools between 1929 and 1970 be valid?

Response: The data is valid insofar as high water has a tendency
to flush out the main channel thereby resulting in a relative river
bed elevation balance in the pools.

Comment 34: Page 204 - Section 6.3.3. What is the purpose of the
pool fluctuations discussed in this section?

leaonse: To illustrate how fish and wildlife habitat may be varied
in population; pool fluctuations were discussed as a management tool.

Coent 35: Page 206 - Paragraph 4 - The primary impact on fish
azd wildlife is the placement of spoil and conversion of water
areas to relatively sterile sand bars. When the material moves,
secondary impacts and tertiary impacts occurs.

RAs2ose: Concur, these impacts are mentioned in the first sentence
of that paragraph.

Comment 36: Page 207 - a. What specific law is cited in the first
complete paragraph?

Response: "Fish and Wildlife Coordination Act of 12 August 1958,
P.L. 85-624, 72 Stat. 563, 16 USC 661-664 as amended.

Comment 37: b. The placement of dredge spoil is a short term
benefit to recreation. Sandbars grow up in willows, erode away, and
the river is narrowed and made less desirable for all uses in the
long term.

Response: Many of the beaches are replenished as needed and are
long-term recreation areas, e.g., Royal Landing.

Comment 38: Page 208 - Paragraph 3 - The project does encourage
development of commercial and industrial facilities, which often
leads to a further loss of water quality, habitat and lands dedicated
to fish, wildlife and recreational uses.

Response: Concur, this point has been clarified. (See page 217).
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q. MISSOURI DEPARTMENT OF NATURAL RESOURCES. (Letter dated
August 5, 1975)

Coment 1: 1) Dredging . activitiescan destroy underwater archaeolo-
gical sites such as sunken boats, steamboat wrecks, or boats involved
in Military operations during the Civil War, etc. Hence, if such a
wreck is found during dredging projects, the Corps of its subcon-
tractors should cease operatioi4 and notify this office.

Response: Dredging activities have been in progress since 1930 to
maintain a navigation channel. To date, there is no record of any
underwater archaeological finds within the present navigation channel
alig ment. Should such an archaeological find be discovered due to
dredging for the purpose of navigation channel realignment the proper
agey(s) would be notified.

Cominnt 2: 2) If the construction of bankline revetments or dikes
involves disruption of portions of the shoreline, these areas must
be professionally evaluated prior to ground disruption activities.

Response: There are no new revetments planned by the St. Louis
District on the Upper River, however, if construction occurs in the
future, the proposed disturbed land will be evaluated by a professional
archaeologist.

Coent 3: 3) If the construction or repair of bank revetments covers
an area where old soil has been previously deposited, an evaluation
of the specific area would not be necessary, provided the disturbance
does not extend to previously undisturbed or modified areas.

Response: Comment noted.

Comment 4: 4) There are no sites listed on the National Reaister
of Historic Places which will be affected by this project. There
are .several sites listed on the Register within I - 4 miles of the
Mississippi River, but none is in the direct impact area.

Respnse: Comment noted.
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r. SOUTHERN ILLINOIS UNIVERSITY - CARBONDALE, ILLINOIS COOPERATIVE
WILDLIFE RESEARCH LABORATORY. (Letter dated July 10,. 1975)

Comment 1: Summary Sheet: 3.a. Paragraph 4. This statement on
dikes and revetments totally ignores the adverse effects on terrestrial
organisms as delineated in the text.

Response: The statement in question has been reworded.

Comment 2: You neglected to request comments from those individuals
best qualified to discuss the environment--the professional biologists
who have researched the plants and animals. Environmental groups like
Audubon and Sierra Club are primarily unprofessional people interested
in the environment.

Response: The draft environmental statement, as well as this final
statement, is made available to the appropriate federal and state
agencies having trained professional biologists on their staffs.
Such agencies include the U. S. Fish and Wildlife Service, Forest
Service, Soil Conservation Service, Environmental Protection Agency,
and the State Department of Conservation. In addition to this
technical review process, all educators and/or researchers who have
expressed an interest in a project are forwarded copies of such
statements for their review and comment.

Comment 3: Page 185. Paragraph 2. This paragraph does not hold
the connotation I meant it to have. The original paragraph read
"Indirectly, the navigation dams have been detrimental to wildlife

by increasing barge traffic capacity on the rivers. Locking accidents
by commercial carriers of toxic and flammable cargoes have produced
pollution. The pumping of waste materials from vessels into the
rivers is still a common practice and is difficult to detect. In
addition, wave action from barges causes bank erosion and substantial
water elevation changes in tributaries."
I hope you are not naive enough to believe the barges when they say.
they don't do it. There is a definite environmental problem there,
and your paragraph just glosses over it. As you well know, it is
often these minor points that get you into trouble.

Response: The paragraph referenced in the draft environmental state-
ment now appears as the third paragraph on page 190 of this final
environmental statement. This paragraph has been reworded to clarify
the District's position. For the benefit of our other reviewers it
should be pointed out that this review comment is referring to infor-
mation submitted by Ms. Terpening while under contract with the St.
Louis District. Such information is carefully edited before being
included in total, or in part, in any official document released by the
District. Consequently, the conclusions presented in this final en-
virovmental statement are those of the St. Louis District and not
necessarily those of any contractor.
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SOUTHERN ILLINOIS UNIVERSITY - CARBONDALE, ILLINOIS (continuea)

Comment 4: Basically, I am disappointed with Environmental Impact
Statements. They cover the material but don't say a damn thing.
Thank you for the opportunity to express my opinions.

Response: Comment noted.
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s. UNIVERSITY OF MISSOURf - COLUMBIA--COLLEGE OF ARTS AND SCIENCES

ARCHAEOLOGICAL SURVEY. (letter dated July 16, 1975)

Comment i: This statement regarding the impact of operation and
management of archaeological resources seems to be in order and has
considered the archaeological resources to be found in the area,
especially in the Missouri region of this reach cf the Mississi.i
River. I agree that the statements on impact of dredging materials

on archaeological sites is important and am rleased to know that such
materials are not deposited on the bank along the Mississippi and

the Missouri.

Response: Comment noted.

Comment 2: Your reference to work by Denny, 1375, I fail to find
mentioned in the bibliography and would be interested to have a
copy of such material deposited with the Archaeological Survey to

ve us information on survey work conducted in Missouri for future

reference. 1 also suggest that that reference be included in the
bibliography.

Response: Denny, Sidney, 1975, "Arch. Survey of the Floodplains Upper
Mississippi and Illinois Rivers (Lock and Dam 26 Study Area), Appendix
F, Lock and Dam 26 Environmental Statement (Supplement). This entry
has been placed in the bibliography.
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t., CITY OF ST. LOUIS DEPARTMENT OF PUBLIC UTILITIES WATER DIVISION.

(Letter dated July 15, 1975)

Comment 1: The St. Louis Water Division has no objections to offer.
This will not effect the quality of the river water at our oint

of intake.

Response: Comment noted.
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u. ADVISORY COUNCIL ON HISTORIC PRESERVATION. (Letter dated
September 3, 1975)

Comment 1: Under Section 800.4(a), the Corps of Engineers is

responsihle for identifying archeological sites located within
the area of the undertaking's potential environmental impact
that are eligible for inclusion in the National Register of
Historic Places. In this regard, we request that if the

construction of bankline revetments or dikes involves disruption
of portions of the shoreline, these areas be professionally
surveyed by the Corps.

Response: Concur. In these instances where operation and
maintenance activities will involve a disruption of the river
and ground surface, an archeological survey of the area to be

affected will be accomplished. The survey will follow the spirit
and intent of EO 11593, and if appropriate the Council's
procedures (36 CFR, part 800) will be followed in determining
the significances of sites, and in reaching decisions as to
their disposition. The environmental statement has been changed
ir sections 2 and 4 to reflect this information.

Comment 2: In addition, we support the August 5, 1975, position
of the Missouri State Historic Preservation Officer concerning
protection of unknown underwater archeological resources
that may be affected by the proposed undertaking.

Response: Concur. In the event underwater archeological resources
are encountered during dredging operations, relevant information
will be transmitted to the appropriate state historical authorities.

Comment 3: Until archeological resources in the project area have
been identified and the need for further compliance with the Council
procedures has been ascertained, the Council cannot comment favorably
with respect to your environmental statement.

Response: We feel that the changes that have been made in the
environmental statement regarding the inclusion of archeological
survey and appropriate follow-up articles in standard operation
and maintenance procedures which satisfy laws concerning the
preservation of cultural resources.
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v. AMERICAN FISHERIES SOCIETY. MISSOURI CHAPTER (Letter dated September z, iv/5)

Cotment 1: This statement is relatively well written, although marred by
wordiness and redundancies. It presents an interesting account of the
historical development of control works to facilitate navigation on this
portion of the Mississippi River. Much space is taken uzp with economic and
sociological detail, apparently aimed at justifying the need for commercial
navigation on the river. Since the 9-foot channel was authorized by
Congress and since this statement should be concerned only with the effects
of the project on the environment, such justification seems superfluous
and out of place.

Response: Comment noted. In this operation and maintenance statement
there is not "much economic and sociological detail" nor is the statement
an attempt to justify the 9-foot channel project which is authorized by
Congress.

Comment 2: Justification is needed in other areas, however. Why is it
necessary to spend millions of dollars on operation and maintenance on
these three navigation pools at this time? The structures to be repaired
were installed to control the free flowing river before the locks and
dams were built in the mid-30's. It was not deemed necessary to repair
the structures in the 30-odd years between impoundment and 1969. Since
1969 a movement has been underway to rehabilitate the old dikes and
revem"nts and an average of $4,577,000 annually has been expended in the
past five years. The need for this maintenance work has not been
adequately justified.

Response: Until the creation of the River Stabilization Branch,
SLD, December 9, 1968, the repair of revetments in Pools 24, 25 and
26 was neglected for over 30 years. During the time period 1969-1974
three dil:es and most of the shoreline revetments have been repaired.
This repair work is considered a normal part of operation and main-
tenance procedure in securing a 9-foot navigation channel as authorized
by Congress.

Comment 3: Of the alternatives presented, that of ceasing all operations
and maintenance appeals most to us. The effects on the environment
would generally be to the good. It is unlikely that recreational use
would decrease, rather it probably would increase as the habitat returned
to a more natural state and the hazards associated with commercial traffic
decreased. We recognize, however, that this is not a real alternative.
Navigation is a long established use of the Mississippi River, various
phases of the navigation project has been authorized by Congress, so the
barges will continue to run and the dredges to dig.

Response: Comment noted.

Colent 4: Dredging and the deposition of dredge spoil, without doubt,
have the most serious environmental impacts of any of the activities
covered by this statement. Some dredging apparently is necessary if a
navigable channel is to be maintained. This is one of the most
expensive aspects of channel maitenance and, since large quantities of
sandy material have to be moved considerable distances, the deposition
of dredge spoil is also expensive. Anything which tends to increase
the distance the spoil must be moved,increases the cost. These simple
facts, however, are never clearly stated in the statement.
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Response: Disagree. This point was clearly stated in Section 6.2.1
Open Water Placement, Selective Placement.

Comment 3: Several alternative methods of dredge spoil placement are
presented in Section 6.2 of the statement. One of these is to equip
the present dredges with additional facilities so that spoil can be
placed selectively. It is estimated that it would cost $977,000 for
additional equinment and $432,000 annually in additional ooerating costs
to increase the length of the discharge pipe of the dredge "Kennedy"
from its present 850 ft. to 1,900 ft. Other alternatives cited possibly
are more coscly since most would require movement of spoil for greater
distances. No cost estimates are given, however, so comparisons can
not be made. Many of the alternatives have desirable features which
might offset higher costs but without cost estimates it is difficult
to make a judgement. Thalweg placement (6.2.2) seems to have much to
recommend it but cost estimates are missing and apparently more
research is needed to acertain downstream effects.

Re:ipo se: Comments noted. Additional cost data has been added on
page 208. Thalweg placement research is in the math model stage and
ao decisioa has been made to pursue further studies of this alternative.

Carmnen 6: It seems zo be implied in Section 6.3 that fluctuations in
pool v=a-er levels could make unnecessary much of the dredging now being
dcrE. This alternative is not adequately explored, possibly because
of limitations imposed by che "Anti-Drawlown Law". Of course, pool
level fluctuations have far reaching effects, not only in the river but in
the neighboring flood plain and all of these need to be taken into
account. It is not possible, however, to evaluate the alternative from the
meager information provided.

Response: The Draft Statement, Section 6.3, does not imply that pool
water levels could effect dredging. The notation of the "Anti-Drawdown
Law" tn the Draft was in error and has been revised for the Final
Statement.

Comment 7: The alternative section (6) of this statement is unsatisfactory.
At least one alternative presented is not really an alternative. Use of
the Mississippi River for commercial transportation and maintenance of a
navigation channel by the Corps of Engineers are long established
practices and not likely to be changed. Therefore, abandonment of all
maintenance and operational work is not a real alternative. As has been
pointed out, it is impossible to evaluate alternatives unless estimates
of their cost and full research into their effects are presented. This
has not been done. We recommend that this section be rewritten to
present real alternatives in such a manner that realistic judgements
among them can be made.

Response: The alternatives to the Action, Section 6, portion of the
Statement addresses those alternatives which seem most practical at this
time. The Statement of Findings addresses those alternatives which in
the opinion of the Corps are feasible and warrant further study.
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Comment 8: The statement deals with spills of deleterious substances
(petroleum products, toxic chemicals, etc.) in a very superficial way.
Spills are a very real hazard of modern freight hualing and they can be
especially damaging when they occur on a waterway. For these reasons
the subject should be thouroughly treated in an 'nvironmental impact
statement. The type, frequency, magnitude, and environmental damage
of past spills should be enumerated. Accidental spills probably can not
be prevented on a stream used for conercial navigation but resulting
damages can be greatly reduced if proper measures are taken to prevent
occurrence and effective methods are used to contain and clean up those
that do occur. The statement should present a review of precautionary
measures in effect to prevent spills when loading and unloading
deleterious substances at each port and of plans to contain and clean
up spills in each reach of the river, including responsible agencies,
and equipment and personnel available for the purpose.

It is well known that a large number of the spills which occur
on a mavigable stream such as the Mississippi River are deliberate dumpings
of unwanted cargo. This may be done to lighten a grounded barge, to
rid barg:; of residues of the last cargo in preparation for the new, or
any number of reasons. The statement passes over these lightly with the
comment that they are illegal. This is true, of course, but they occur
because the stream is used for navigation and because many of the barge
operators choose to flout regulations. The fact that the spills are the
result of illegal activity does not lessen the damage done to the
environmert. This statement would be much more palatable to environmentalists
if it contained some indication that the commercial barge lines were
making a serious attept to police themselves to prevent this type of
illegal activity.

Response: The Coast Guard has rules and regulations pertaining to spills
on the rivers and is responsible for enforcing accidental and other spills.
The Environmental Protection Agency has set water quality standards for
deleterious substances. The Corps cooperates with these agencies and
other state and local agencies as to the water quality of the rivers.
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w. MIGRATORY WATERFOWL HUNTERS, INC. (Letter dated August 29, 1975)

Comment 1: Summary Sheet: Should be rewritten to include the direct
effect which is allowed by the 9-foot Channel Project, namely barge traffic
and its effect on the Mississippi and Illinois Rivers.

Response: The impact of barge traffic upon the river system was not
addressed in this statemen:. In the Environmental statement: Locks
and Dam No. 26 (Replacement), Supplement, the physical/biological
impact of turbidity, resuspension of sediments and shoreline wave
wash due to barges was discussed.

Comment 2: 1.2 This part should contain brief material which accurate-
ly conveys the social, cultural and environmental conditions of tha
region and their changes as the river was developed for navigation
purposes.

Response: These items were adequately discussed in part 2, Existing
Er'ironmental Setting and part 4, Impact of the Action on the
Environment.

-omment 3: 1.5.1 We are of the opinion that the extent to which tows
have presently experienced delays at Lock & Dam 26 is more a function
of the nature of the commodities being shipped rather than deficiencies
in the structures.
Replacement of Lock & Dam 26 will have an effect far greater than
reduced maintenance cost and reduced locking delays. It will effect
the other two dams and the Illinois River portion of Pool 26.

Response: Not relevant to this document; refer to environment state-
ments concerning replacement L&O 26.

Comment 4: 2.2.2.6a The values stated for consumption and nonconsump-
tive economic importance of wildlife is misleading. The economic values
asserted for consumptive uses have been developed from data that is
mainly objective in nature, while the data for nonconsumptive uses was
highly subjective. It is a comparison of apples and oranges and should
be clearly labeled as such in the text where it appears.

Response: The source of the data used to evaluate nonconsumptive
economic importance of wildlife is given. It is acknowledged that
little data is available to evaluate this aspect of wildlife values,
but the data used is not believed to be misleading.

271



Coment 5: 4.1.1.3 Table 4-10 appears to show an increasing flood
stage and frequency since the 9' Channel Project was implemented.
No explanation is given in the text.

Response: The text states in Section 4.1.1.4, Effect on Discharges
and Stages: "Analysis of Tables 4-10 and 4-11 indicates that the
flood stage-versus-discharge relation at Hannibal has not changed
appreciably during the period of record."

Comment 6: 4.1.4.4 Barges have been trapped or held in Pool 26
with extremely hazardous material during winter months by ice and
thus subjected the residents to risk that they would not otherwise
be subjected to.

F.esponse: Comment noted.

Comment 7: 4.2.2.2 There is no indication that impacts upon migra-
ting waterfowl and other birds of the Mississippi Flyway, in which the
dams are centered, was studied. Knowledge relating to timing of
dredging operations and its short term effect on waterfowl habitat
for the Spring ar Fall migrations, as well as long term effects,
should be included.

Response: Concur. A paragraph on this subject has been added
to the Final statement in Section 4.2.2.2 b.

Covient 8: 4.2.2.2c An appendix should be added which gives jus-
tification to the conclusions that Federal and State regulations
"greatly reduce the amount of waste entering the waterways" from
barges.

Response: No such data is available, it must be assumed that the
programs of the Coast Guard and the Environmental Protection
Agency areeffective. Section 4.2.2.2c has been changed in the
Final Statement.
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Comment 9: The term "indiscriminate hunting" should be removed.
Since the authorization of the 9' Channel Project, no form of hunting
has materially contributed to the reduction of threatened, rare or
endangered species. In addition, since the authorization of the
9' Channel Project, the adjacent states have regulated hunting so
that such hunting (if it were to have existed) must have been
llegal rather than indiscriinate.

A differentiation sh-uld be made in the text between those species
wthirh are rare in nature and those that are rare in the project
area but occur elsewhere in abundance. Barge travel has been ob-
served to directly affect the canvasback duck that regularly winters
over in Fool 2e.

Response: The term "illegal" has been added. Species have been

endangered by indiscriminate hunting before the advent of laws
rrotecting the3e species (some o f the game laws applying to
e !angered species were enacted since the construction of the
9-foot channel). It is true that any hunting of an officially listed
endangered species is illegal.

The species that are considered to be threatened, rare or endangered
byr the States and by the federal government are distinguished in
kppendix C, Table 46. A paragraph has also been added to Section
4.2.3 describing the impacts to those federally listed species.

The effects of barge traffic on waterfowl is not well known.
However, a statement to this effect will be added to the Final statement
in Section 4.2.2. c.

Coment 10: 4.3 The project has decreased the aesthetic appeal in
some of the project areas by facilitating the beaching and tieing
up of barges and the operation of barge terminals.

Response: Comment noted.

Comment 11: 4.3.2b The regional economy is also affected by the
recreational uses of the 9' Channel and the expenditures for personnel
and equipment by the Corps of Engineers.

Response: Comment noted.

Comment 12: 4.4c One impact is clear. As a result of the 9'
Channel Project large land holdings have been set aside to the benefit
of wildlife and public recreation. It is not likely that these
holdings would have occured otherwise. Funds of other Federal and
State agencies that might have been required for acquisition purposes
to meet the recreational needs of the area have been freed for use
on other projects or areas.
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Response: Concur.

Comment 13: 4.5 This section should be rewritten to at least contain
by reference the data presented in other portions of the Draft E.S.
in addition to fishing. The adverse impacts on recreation on Upper
Mississippi and Lower Illinois Rivers will result in a shift of demands
and coats to State agencies and the private sector which they ma,,
not be able, or prepared, to meet.

Response: The statement should not be redundant by presenting the
same data in several places.

Comment 14: 6.2 We support the continued operation of these Locks
and Dams. Greater emphasis must be given to the solutions or
reparations made for the adverse impacts. We are aware of legal,
traditional and institutional constraints which have in the past
affected the St. Louis District's ability to recognize and
define problems in other than navigational interest terms.

Response: Comment noted.

Comnent 15: It is highly unlikely that any single alternative listed
in this section would, by itself, be the solution to the adverse impacts
associated with the project. Section 6.2.6 is the most desirable.
As a practical matter, a combination of Selective Placement options
guided by the principle of least environmental damage, improvement
of recreational opportunity and greatly reduced emphasis on the cost
of moving dredged materials would be an acceptable option. Ongoing
studies should be made to identify areas where siltation, natural
and that resulting from dredging activities, have occured which have
dysfunctional effects on recreational uses such as waterfowl habitat
and hunting and corrective measures taken. This should be a regular
function as part of the operation and maintenance.

Response: Comment noted. The reviewer should refer to the Statement
of Findings for the St. Louis District's official position on
future studies.

Comment 16: 6.3.1 A study should be made of the effects of the "Anti-
Drawdown Law" and the desirability of changes in that law so that the
benefits of water level management may be gained for wildlife.

Response: The discussion of the Anti-Drawdown Law was in error in the
Draft Statement and has been omitted in the Final Statement.
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x. SIERRA CLUB - PIASA PALISADES GROUP (Letter dated Auaust 28, 1975)

Comment 1: Citizen Interest. For several years now there has been a growing

citizen interest in the poor treatment that has been afforded our nations'
big rivers. The Upper Mississippi River is truly the most significant
natural resource in the Midwest, yet because of inadequate long range plan-
ning and the pressures of special interest groups, the quality of the Upper
Mississippi River and the tributary Illinois River has grown over ti years
progressively worse.

For 151 years the prime use of the rivers have been for navigational pur-
poses and countless millions of governmental dollars have been pumped into
"development" works designed to promote and facilitate navigation. No one
who has read this Draft EIS would disagree that although there have been pro-
fits made by some as a result of the many navigational works, there has also
been severe envirormental damage as a consequence.

It is with relief that we arrive at this point in time where some consider-
ation is '.so to be given to our natural environment. River corridors pro-
vide the only natural habitat remaining in our heavily populated, indus-

trialized and intensively farmed midwest area and the Sierra Club is
determined to see that other uses of the river are given equal consideration.

Response" omment noted.

Comment 2: As has been pointed out separately in the Sierra Club comments

on O&M of the Middle Mississippi River, Congress created the NEPA Act to
"reverse what seems to be a clear and intensifying trend toward environmental
degradation," and they were particularly concerned about the impact on
che e.ivironment by federal agencies which were by prior acts of Congress,

.lopment-oriented"; that is, agencies which had developed over the
y-ar, f.stitutional policies which promoted economic development and new
generations of technology without regard to their future effects
on the environment.

TSe Sierra Club regrets that it took the St. Louis District more than five
7 3-s to institute environmental studies as required by law on the issue of

optration and maintenance of the navigational channel. Instead of devoting
nanpcwer to initiating environmental studies on the Upper and Middle
Mississippi Rivers, major efforts were instead directed toward engineering

studies in anticipation of construction of a new dam to replace L&D
26, recoastructing and "improving" dikes and revetments in the Upper Miss-

issippi River reach, coordination with the Kansas City District on planning
for the ill-advised Unit L-15 Levee Proposal, and so forth - the very reasons
that NEPA was created by Congress. Other Corps districts in the midwest have
had EIS studies under way for several years on O&M of the navigational channel.

Respcnse: The environmental studies for the Operation and Maintenance
Environment Statements were initiated in 1971; they have and will continue
as is addressed in the Statement of Findings. An expenditure of over a
million dollars (see Preface for a listing of studies) cannot be considered
minimal.
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Comment 3: General Impressions. Given that the SLD has been so reluctant
to begin environmental studies, favoring instead the continuation of
engineering projects, it is not surprising to find that the general tones
of the EIS is merely an extension of previous commitments that are nav-
igation-oriented. Many of the statement are openly defensive of the
historical alliance between the Corps and the navigation interests.
Some of the supportive data is presented in a scattered and inconsistant
manner.

Response: Comment noted. The Draft Statement is an honest attempt
by the St. Louis District to fully address the impacts of the Operation and
Maintenance procedure. It is quite possible for a single reader to miss
major points of supportive data assembled by an interdisciplinary team
of experts.

Comment 4: The overriding deficiency in the DEIS is the fact that it con-
siders navigation at a static level only for future years and fails to
take into consideration the dynamic technology of the barge industry, the
many propusals for increasing navigational development, and current projects
now under way which promise to explode barge traffic four-fold without
attempting to ameliorate subsequent environmental damage or to provide
mitigation. Although this DEIS briefly addresses the advancing technology
and sl-voral of The development proposals and projects are discussed, all
subsequeiit examination and discussion are based upon the premise that increased
navigation technologies and quadrupled traffic would have no effect on present
O&M practices.

Response: The Lock and Dam 26 (Replacement) Supplement to the Final
Environmental Statement illustrates that a twenty-five percent traffic
increase would occur with the replacement of L&D 26 rather than the
four fold increase which you adhere to.

Comment 5: 1. Twelve-Foot Channel. Foremost among concerns by citizens and
other agencies of government is the much-feared Twelve-foot Channel Proposal.
One 9-line paragraph within the two inch thick DEIS addresses - and
promptly dismisses - the proposal. The Phase 1 Report - Twelve Foot Channel
Proposal concluded that at this time the Upper Mississippi River above
Grafton was economically unfeasible for futher study, but that the Miss-
issippi River above Cairo, thence the Illinois River above Grafton to
Lake Vichigan justified additional examination. Not only would the project
cause severe initial environmental damage to implement, it would drastically
affect operation and maintenance practices and would multiply all of the
environmental woes categorized in the DEIS. Furthermore, it must be pointed
out that Congress has not de-authorized the Phase I Study as regards the
Upper Mississippi River above Grafton. Should economic situations change and
should other Corps projects (such as the Duplicate Locks Project on the
Illinois River and L&D 26 Replacement, for instance) become reality, it would
be a simple matter for the Corps to reactivate the Twelve Foot Channel Study
again to include the Upper Mississippi River above Grafton.

It should be pointed out to the SLD that nearly 100 miles of river pre-
sently considered for the 12-Foot channel falls within the area studied
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in this O&M DI.7TS; ighty tilles oft Illinois River and ixteen mi 1..,s ,f
Mississippi River. Furthermor(-, it has been ('I .arl/ ,,hown th;.,t the
design of both the L&D 26 repi .ement and the Dpl ica .te lc,('ks Proj CLc (,r] tl.
Illinois have been engineered to 12-foot channel spt:cifications paving
the way for future system expansion plans. To summarily dismiss
further discussion on this project as it would affect future O&M is
unrealistic.

Response: The purpose of this environmental statement is to address
the operation and maintenance of a 9-foot navigation project. The
system-wide and local impacts which are directly attributable to other
projects, such as to a 12-foot channel project, are properly addressed
during the time in which these projects require an environmental assessment.

Comment 6: Totally missing in the DLIS is any mention of an a-tiv-
Corps proposal the Year-Round Navigation Proposal. Perhaps the
SLD has forgotten that the Phase I Report his been available for
time and in fact, public hearin> Wi.rt, hel'! i:i the Spring of
1974 at Rock Island and Quincy, Illinois on the issue. Virtually
all of the"Aavigation Pool 24. 25 and 26 falls within the study

area of this proposal and adoption of this plan would greatly
affect O&M of the Upper Mississippi and Illinois Rivers.

O&M expenses would increase, increased dredging would become necessary.
adverse ;nvironmental damage would result and navigation itself would
again increase. Perhaps it is appropriate to quote from the Phase 1
Report, Mississippi River Year-Roind Navigation: "...continuous navi-
gation activities would definately increase turbidity. It is con-
ceivable that such increased turbidity could alter the physical and
chemical composition of water under t]ne ice. This factor may
represent the greatest detrimental effect."

If increased turbidity was possibly the greatest concern en-
vironmentally, the greatest concern to the SLD in terms of O&M
would be how to keep the channel open. Channel bubblers to raise
the warmer water to the surface, ice breaker cutter ships, hot
water lines in the locks, propane-fired "cannons" to break the
ice, and specially designed heating rods to keep the ice from
freezing solid were some of the proposed technological solutions
to the problem.

The Sierra Club regards the omission of this damaging active proposal
from the DEIS as totally unwarranted.

Response: A discussion of the status of the year round navigation
proposal has been added to this final environmental statement. The
reviewer is referred to Part 1.5.3, page 23a.

Comment 7: In the same vein as the proceeding discussion, it shoulc

be pointed out to the SLD the omission from the DEIS of any discus-

sion on the Duplicate Locks Project on the Illinois River. This

authorized, but unfunded project would have extensive impact upon

O&M of the channel within Navigation Pools 24, 25 and 26. It is

?uzzeling that no mention of this major authorized project was made

in the DEIS. The intended ptirpo:. of the Dijplicate Locks Project on

the Illinois River is to encour.12e expanded navigational use rf this
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waterway in annual tonnage. The means of increasing tonnage is to deeen
the locks for deeper draft barges and to provide longer locks to permit
longer tows and decrease locking time.

Attendant with the increased barge traffic resulting from development
of the Duplicate Locks Project are the consequences of further de-
gradation of the riverine environment: increased commercialization
and industrialization of the flood plain, water and air pollution,
dredging complicarIons, reve tmnlet and diko construction, wave
wash, increasing Lurbidit'. , it'rca.;ed in'idenc:u:: of spi ll.- and
collisions - the whole, gamut uf luaranteed eonslcquences of concern
by citizens and governmental agencies dedicated to protection ef the
rivers from environmental degradation.

Response: The projects which are discussed as related projects in
Part i of this enviramental statement have been limited to those which
include Pools 24, 25, and 26 as part of their project boundaries. A
discussion of the system-wide and local impacts which are directly attrib-
utable to other projects outside of this statement's project area are
properly addressed during the time in which these projects require an
environmental assessment.

Comment 8: Locks and Dam 26 (Replacement) Proposal. This active
.,roposal by the Corps is not an authorized project but has been
briefly discussed in tile O&M DEIS. The discussion allocated to LhiS
,roposal in the DEIS, however, is grossly inadequate considering the
major impact that this project would have on future operation and
maintenance of the navigational channel. Once again, this exhibits
the fact that the Corps has considered the O&M of Navigation Pools
24. 25 and 26 from a historical, or "looking backwards" viewpoint
:-a.Ier than a forward outlook which is plagued with a host of govern-
mental subsidized projects intended to benefit one special interest
group.

Numerous Corps documents and trade publications of the navigation in-
dustry have made it clear that the purpose of replacing L&D 26 is to
provide increased depth for the channel so that a 12-foot channel
would be effected. Design Memorandums for L&D 26 indicate a sill
depth being designed into the proposed structure of 18 feet.

"A 12-foot channel project must have a minimum depth of 15
feet over lock sills to provide adequate vessel clearance
for efficiency and safety of operations." 1

The effects of daeper draft barges, increased barge technology (includ-
ing recent 10,000-plus horsepower tugs), quadruples traffic, year-rond
navigation, and general governmental subsidized growth patterns
which detrimentally affect existing land uses has been hurriedly
glossed over in this evaluation of O&M environmental impact.

Response: The purpose of this Environmental Statement is to addres.
the Operation and Maintenance of the q-foot navigation channel.
The system-wide and local impacts of Lfock and Dam 26 (Replacement)
are discussed thoroughly in the Final Environmental Statement and
Draft Supplement on that topic. Again, it should be mentioned that
the L&D 26 project is expressively designed for 9-foot navigation
purposes.
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Comment 9: Lake Michigan Water Diversion. Yet adother impen-ng
proposal which would have adverse environmental consequences within
Navigation Pool 26 is the current study to divert additional waters
from Lake Michigan through the Chicago Saritary and Ship Canal and
subsequently into the Des Plains and Illinois Rivers. The proposal
would increase the present 3,200 cubic feet per second of water
that is artificially discharged intol the Chicago River to be
increased to 10,000 cubic feet per second. No mention of this pos-
sible project was examined in the IEIS contrary to NEPA regulations
which require consideration of related project works. Permanently in-
creasing the rate and volume of flow may have major impact on
environmental aspects.

Response: See response to Comment 7.

Comment 10: Summarv of Deficiencies Relating to Future Project Works.
Five projects described above are either inadequately dealt with or
are totally omitted from discussion in the DEIS contrary to NEPA rezu-
lations. Each of the above have major impacts on O&M of Navigation
Pools 24, 25 and 26 if they are carried out. Each of the above
proposed projects will lead to increased degradation of natural re-
sources within the Mississippi and Illinois Rivers - both in the
study area and throughout the entire system, if implemented. As in
previous Corps documents and project proposals, this DEIS attempts
to isolate the immediate study area or specific project as a singular
development having no association with other reaches of the river or
with other proposed public works and management projects.

Several legal injunctions have been recently entered against Corps
projects because there had been a reluctance to evaluate entire river
systems as a whole rather than evaluating each engineering works or
management plan as a separate and isolated impact. It should be
painfully clear to the SLD by now that engineering projects and O&M
programs must be evaluated as a system whole.

Response: See responses to Comments 5-9.

CQment,11: Specific Deficiencies. There are a number of areas
within the DEIS that are incorrect and while we believe there is
no deltheTate attempt at misrepresentation, they are indicators
that additional studies should be continued so that the public and
other governnental agencies have all of the correct facts.
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1. Par. 1.3.1.1 Navigation Pool 24. Page 7.

DEIS: "Three state parks and recreation leases have been granted
to the State of Illinois."

Comment: There no lands within the Navigation Pool 24 area of
Illinois designated as state parks.

Response: There appears to be a misunderstanding on the part of the
reader as to the intent of the terminology used in the Draft State-
ment. The areas refered to are river access areas designated as
pgrk and recreation leases granted to the State of Illinois. They
are not state parks nor was it the writers intent to represent
them as such. The Final Statement has been altered to read ac-
cordingly.

Comment 12: 2. Par. 1.3.1.2 Navigation Pool 25. Page 9.

DEIS: "In addition, there are four state park and recreation

leases - Titus Hollow and Red's Landing in Illinois,..."

Comment: There are no lands within the Navigation Pool 25 area
in Illinois designated as state parks.

Respoase: See Response 11.

Comment 13: 3. Par. 1.3.3.3 Navigation Pool 26. Page 13.

DEIS: "There Ere numerous private marinas as well as eleven
state p rk and recreation leases; ten in Illinois and
one in ..issouri."

Comment: There is only one area within Navigation Pool 26 area

designated as a state park - Pere Marquette State Park in Illinois.

Response: This is an accurate observation. See Response 11.

Comment 14: 4. Par. 1.3.4 Maintenance Dredging. Page 17.

DEIS: "To maintain a minimum 9-foot navigation channel, dredge
cuts are usually made to a depth of 9-feet below the
minimum pool elevation. A two foot over-depth is made
to provide for any subsequent siltation;... In dition,
proper clearance must be maintained between the bottom of
the tow and the channel bed to prevent excessive drag

forces and possible groundings."

Comment: No reference is made as to what the additional "proper
clearance" requirements are. Are the proper clearance requirements
one foot or more? Corps reports on the Year-Round Navigation
Proposal and EIS reports on the L&D 26 replacement contend that
a 9-foot build-up of ice on the bottom of barges in the winter
is commonplace. Does occurance, if factual, justify an additional
dredge cut of 9 feet to provide for "proper clearance"?
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Response: Ice build up on the bottom of barges does not
predicate additional dredge cuts beyond the authorized 9-foot
navigation channel plus a two foot over-depth.

Comment 15: 5. Par. 2.1.2 River Channel Confirations. Page 45.

DEIS: "For example, a portion if the Mississippi River fl,,idplain
along the left bank ,ppo-ite Hardin, Illinois...."

Comment: Hardin, Illinois lies between mile 20 and mile 25 on
the Illinois River - not the Mississippi River.

Response: The statement in question is perfectly correct. If the
reader had continued through that entire paragraph, he would have
noted reference made to Gilead Island which lies due west of Hardin,

Illinois across the entire width of Calhoun County on the left bank
of the Mississippi River. This area is easily located on the Corps
of Engineers Navigation Chart # 44 approximate River Mile 250.5.

Comment 16: 6. Par. 2.4.2 General Patterns of Land Use. Page 140.

DEIS: "(Navigation) Pool 26 begins at Alton, Illinois, and stretches

in a due north direction to Winfield, Missouri."

Comment: For the benefit of the engineers from the St. Louis
District, the Mississippi River flows from west to east in this
portion of the study area. Winfield, Missouri is almost due west
of Alton, Illinois.

Response: Comment noted. Thank you for pointing us in the right

direction. Text has been changed to read accordingly.

Comment 17: 7. 'Figure 4.5 Recurring Dredge Cuts. Page 171.

Discrepancies exist in the data offered in Figure 4.5 and in
Plate 9-A. Figure 4.5, for instance, indicates that there was dredging
necessary at mile 208 (off Piasa Island on six occurances between
1964 and 1974.) Plate 9-A, however, indicates that there has been no
dredging at all at this location between 1969 and 1974.

Assuming only one dredging is necessary per year, this means that
according to Fig. 4.5 data, there were one-half million cubic yards of
material removed from the channel and spoiled on or near Piasa Island
for five consecutive years - 1964-1968. Furthermore, the data shows
that the dredge Kennedy had to return to mile 208 for a second time
during one year of the 1964-1968 period and perform additional dredging -

this time removing one-quarter of a million cubic yards of the material.

Data supplied by the Corps in Plate 9-A shows that during the next
six years it was not necessary to visit the site at all. This s ,t
to the reader of the DEIS several possibilities:
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1. The data shown in Figure 4.5 is in error, or

2. The data shown in Plate 9-A is in error, or

3. Both Figure 4.5 and Plate Q-A is in error, or

4. Severe over-dredging was perforied durin g the ,,years IO44-1961
in violation of the authority granted by Congress in the i.er-
and Harbors Act of 1927, or

5. "Make work" dredging was performed unnecessarily during the vears
1964-1968 at mile 208 just to keep equipment busy.

It _s simply r.ot credible to maintain that it was necessary to remove
two and three-quarter million cuhi yards of material at one drjdge
site on six occurances in a five ,,',.ir period , and then find it in-

necessary to remove one grain of saud from that site over the next
seven years. (No dredging has been performed here in 1975 either.)

Response: This discussion of recurring dredge cuts, of which Piasa
Island (RM 200) is referenced, indicates a complete misunderstanding
zf the data presented in the Draft Statement. Your calculations of
the data eluding to the fact that 2.7-5 million cubic vards of
material was dredged at RM 208 is erroneous.

In 1966, there was a large ice jam in Pool 26 which extended

upstream into both the Mississippi and Illinois River. When the
ice was finally freed, it released a large bed load into the
vicinity of RM 208. The material created an extremely large
sand bar within the navigation channel. The dredge Ste. Genevieve
was dispatched to this location in April 1967, to initially remove
a portion of the sand bar. Subsequently, in June 1967, the dredge
Kennedy was dispatched twice to this location to complete dredging
of the navigation channel. Dredging depths did not occur beyond
the 2 foot over depth which is standard procedure. The total amount
of material dredged at Piasa Island (MM 208) during 1967 did not
exceed 335,100 cubic yards. Total material dredged at Piasa Island
during the period of record (ref. Plate 10) did not exceed 500,400
cubic yards.

No channel maintenance dredging has occured at RN 208 since the
1967 dredging season.

Comment 18: Par. 4.2.1.3 Operation and Maintenance of Locks and Dams. Page 182.

A. A number of references within the DEIS boast that the dams within
the study area have created more aquatic habitat than existed orior
the construction of the navigation dams.

B. DEIS: "Increased recreation potential has resulted due to the
greater water surface area within Pools 24, 25 and 26," is stated
in Par. 1.3.3.3 (Page 10); and"the general effect of operation and
maintenance of locks and dams on the aquatic communities of (Nav-gaticn)
Pools 24,25 and 26... has been quite favorable. The aquatic habitat

has been increased both in area and diversity."
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C. Comment: Evidence presented elsewhere in the DEIS, however, does

not substantiate the numerous claims. Data exhibited in Table 2-4
reflects figures of Navigation Pool 25 which were obtained during

the Brown Survey and show that there were 22.454 square miles of sur-
face water in 1891, whereas in Chapter 4, Table 4-3, total surface
water areas is found to be only 22.562 square miles in 1973 - an
increase of slightly over .1 square miles.

The questions which naturally arise to the reader of the DEIS are:

1. Is the data presented in Table 2-4 inaccurate?, or

2. Is the data presented in T:ibl ',-3 inacc(trate?, r

3. Is the data prvsenr td in hi' ,t I the ah,,vv tables inaccuratU?. ,,r

4. If both tables contain accurate data, then an increase . .1 square

miles over an 83-year perioed certainly does not appreciably in-
crease aquatic habitat.

D. Furthermore, extirpation .-f 18 species of fish from the Illinois
River and 8 species from the Upper Mississippi River - at least

partially attributed to prevention from upstream migrations due
to construction and operation of dams - is not the Sierra Club's
impression of "quite favorable" operation and maintenance.

Response:

A" If the Sierra Club reviewer wishes to argue with the three ex-

perts cited on page 182 he is perfectly within his right, but these
persons cited are assumed to be specialists within their fields and

the St. Louis District will still consider their opinions and
fieldwork to be accurate.

B. The quote stated to be on page 10 (Par. 1.3.3.3) is not located

on that page.

C. Three tables are given in the Environmental Statement which show

changes in surface area, (river, islands, riverbed) for the Pool 25
reach; these are Table 2-4, 1891 surface area; Table 2-7, 1929 sur-

face area; and Table 4-3, 1973 surface area. Also, in Section 2.1.2.2,
Early Developments, it was recognized that: "Compared to the early
1800's, the surface area of the Pool 25 reach had decreased by 1.3 sq.
miles or 4.1 percent in 1891". This decrease was due to natural
causes. Between 1891 and 1929 the area of the river decreased (man
induced). After 1929 the river area increased again (by 9.3%) as a
result of the construction of Lock and Dam 25. We concur that the
square miles of surface water in the Pool 25 reach in 1891 and 1973
are almost the same. The baseline data for the statements that you
allude to are quoted from the 1929 to 1973 increase or as a result

of the 9-foot navigation project which is the item of discussion in

this Statement. There is no attempt in this Statement to present
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inaccurate information as each item discussed followed a logical
chronological order.

D. Comment noted.

Comment 19: D. Failure to Quantify Environmental Damage.
There has been no attempt to quantify the environmental damage
identified in the DEIS The Corps has simply stated that there are cer-
tain irretrievable adverse impacts to the environment and has drop-
ped it at that. The Sierra Club feels that studies must be made by
the Corps to determine the extent of adverse impact that has occured
or will occur if there is continued pool regulation giving specific
data - not just in general recognition that there has been en-
vironmental damage.

Response: The reader is refered to the Statement of Findings for
the official position of the St. Louis District on the needs for
future study.

Comment 20: E. Failure to Mitigate the Environmental Damage.
The Corps has not exhibited any determined effort to minimize the
adverse impacts, nor are there any specific proposals evaluated
within the DEIS that would minimize the environmental damages.

Response: The reader is referred to the Statement of Findings for
the official position of the St. Louis District needs for future study.
The reviewer should also read Sections 6.2 and 6.3.

Comment .l: F. Alternatives to the Action.
The DEIS evaluates only three alternatives: that of complete
cessation of all O&M activities, that of various locations for
dredge disposal, and that of further manipulating pool levels.
The disproportionate amount of discussion allocated to cessation
of the O&M activities is typical of the scare tactics which have
been exhibited by the SLD during other Corps controversies.
Cessation of activities is an alternative which must be evaluated
under NEPA requirements, but so are other alternatives:

1. Restrict navigational capacity on the waterway. There are finite
limits to the extent that the inland waterway system can be
expanded without total destruction of the natural resources.
Somewhere along the road to blind expansion of navigation,
there must be intelligent evaluations on how much we are
prepared to sacrifice in terms of environmental degradation.

One way to minimize further damage would be to set limits on
navigational expansion. Just as we have limits on capacity to
many things in our lives (e.g. number of people on a bus or an
elevator, number of visitors to our National parks), an alternative
might be to restrict the numbers of tows to minimize turbidity,
danger of collisions, wavewash, water and air pollution, etc.
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Response: The extent in which the discussion of any alternative is
presented in this environmental statement is not based on any precon-
ceived decision to either "support" or "scare" the public. These
discussions are presented in order to inform the public of the impacts
associated with each alternative.

The alternative of restricting navigational capacity of the waterway
is not within the purview of this environmental statement which is
specially concerned with that of providing a 9-foot channel.

Comment 22: 2. Restriction on the physical sizes of barges should
be studied as an alternative action which would minimize resource des-
truction and reduce O&M effort and expenses. Perhaps reverting back
to barge draft of 6-1/2 feet (rather than planning for expansion
to 12 feet) would be a practical alternative to present O&M practises.
This aspect should be studied in detail for :he Final EIS.

Response: Comment noted. The reader should refer to the response for
Comment 21 (2nd paragraph).

Comment 23: 3. Restriction on the physical size and horsepower of
pushhoats. The steamboats of Mark Twain's day had little effect
on the river as compared to the technology of man that is being applied
to tugboats today. Larger and greater horsepower tugs are appearing
on the Upper Mississippi River. Three boats of 10,500 hap. have made
their appearance this year and have progressed thru Locks 27 as far
upstream as Hartford, Ill. Only the present sill depths at L&D 26
prevent these powerful tugs from invading the Illinois River. There
must be a practical size limitation imposed so that turbidity of the
river is not quadrupled along with navigation volume.

Response: See response to Comment 21 (2nd paragraph). The current
minimum depth of the water over the sills at the existing Locks and
Dam 26 does not prevent the navigation of 10,500 H.P. vessels.

Comment 24: 4. Restriction of navigation on certain days of the
week. Navigation continues 24 hours per day without relief. Just
as many zoos and natural areas are closed for one day per week to
provide relief for the animals, so might a feasible alternative to
the O&M be a consideration of restricting navigation for a period of
time each week for recovery.

Response: See response to Comment 21 (2nd paragraph ).

Comment 25: 5. Another alternative which might have been considered
is the restriction of navigation during certain periods of the year.
Cessation of barge traffic during periods of extreme high flows
would minimize damage to banks, fields and structures of man. Ex-
cessive wave wash is a frequent complaint of river property owners
due to inconsiderate barge crews.
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Possibly the greatest potential alternative to O&M problems is to
restrict navigation during excessive low flows. This would minimize
the heavy dredging that must be carried on each year at critical
channel crossovers. During normal flows, water levels can be
maintained in the channels to ensure adequate depth so that barges will
not "bump" on high spots on the river bottom. Turbidity problems would
be minimized during those low flow periods as would the consequences of
a serious oil spill during low flows. O&M efforts and costs would be
dramatically reduced.

Reagst: See response to Comment 21 (2nd paragraph ). Barge traffic
is restricted during periods of extreme high flows in order to minimize
bank damage.

Coment 26: 6. In summary of alternatives to O&M action, it should
be clear that there other alternatives available to the Corps than
those glossed over in the DEIS. The Sierra Club requests a more
detailed and thorough examination and study of real alternatives.

Response: Disagree. The alternatives in the Draft Statement were
not glossed over. The alternatives presented along with the Statement
of Findings is an hcnest attempt by the St. Louis District at eval-
uating all the facts which apply to the Operation and Maintenance
of the 9-foot Navigation Channel, Pools 24, 25 and 26.
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yi THE WATERWAYS JOURNAL WEEKLY. Lettcr dated August 29, 1975)

Comment 1: We should like to take this opportunity to commend the
St. Louis District on the thoroughness of the preparations for this
environmental impact statement, and the wide range of organizations

and individuals who were contacted by the District prior to the

publication of this environmental statement.

Response: Comment noted.

Comment 2: In evaluating this statement, we believe it is imperativf
to remember that in the National Environmental Policy Act, as passed
by Congress, language therein is explicit that a balance should be
maintained in the consideration -,F environmental features between

the welfare of nature and man. owhere do we read in NEPA that

Congress has given governmental agencies the authorit' to place the
human race in "second olace" when environmental considerations are

ma'le.

Response: Comment noted.

Comment 3: In reading this environmental statement, we feel that
the proper balance has indeed been kept, and that the statement
demonstrates a need for the operation and maintenance of pools 24,

25 and 26.

We conclude that the operation and maintenance of pools 24, 25,
and 26 on the Mississippi and Illinois Rivers is necessary for the

human environment. An increase in population and industrialization
in the next 25 years or more, regardless of the present efforts to

achieve a "zero" population plateau, will result in the need of
additional transportation facilities. A recent study performed for
the United States Maritime Commission by the consulting firm of

A. T. Kearney, of Chicago, predicts that inland waterways transpor-
tation will double by the year 2000. Based on the statistics for
"Waterborne Commerce of the United States," for calendar year

197?, this would mean that 78,367,914 additional tons of freight
would move on the Illinois River alone, most of which will pass

through some of these pools.

In view of these factors, it would seem that the human en-
vironment in the Midwest and South needs the continued operation

of these navigation pools to keep down the shipping costs for such
vital materials as petroleum products, coal, grain, ores, and iron

and steel products--to name a few. Likewise, in a period when

balanced trade with foreign countries is of very great importance

the price of grain, which is reduced through water transportation,

becomes of very great importance to the country's economy.

Response: Comment noted.
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Comment 4: An evaluation has been made in the environmental state-
ment on the effects on wildlife of the nine-foot navigation project
on the upper Mississippi from Alton north to the Twin Cities. Tt
has always impressed us that because of the project a great area
has been made habitable for wildlife, especiallv water birds, due
to stable water conditions. Some 194,000 acres of backwater and
marshlands were turned over by the Corps to the Bureau of Fish and
Wildlife and/or the various stats, for wildlife refupes, after t!l.
locks and dams were completcd.

This, we would say, is a far cry from the days that thousinds
of fish died each year when the sloughs dried up in late summer
and fall along the upper Mississippi. It will be recalled that
the Fish Commission of the state of Illinois operated a steamboat
to save these fish by moving them from shallow to deep water.

Response: Comment noted.

Comment 5: Dredge Spoil Disposal--Any change in bank and channel
material is going to cause effects on vegetation and organisms.
This has been going on for centuries through floods, bank cave-
ins, and other natural forces. True, there is a temporary change
in what has been coined the "ecosystems," but apparently this
has not been too devastating to wildlife inasmuch as there are
muskrats, beaver, and amphibians around in 1975, and many fish.
Nature takes care of itself.

Response: Comment noted.

Comment 6: Noise Pollution--Comments have been made about protecting
animals and birds from noise pollution through the elimination of
construction of ports and terminals on the waterways. This would
have a devastating effect on the future development of river traffic.
Cargos moved by river must be loaded and unloadei, or there would
be no river commerce at all. There are many examples of wildlife
living close to industrial facilities, especially on the Gulf Coast.
rhey have adjusted to the Gulf Coast. They have adjusted to the
noise, just as humans do.

Response: Comment noted.

Comment 7: Wave Wash--Various reports that we have seen about the
effect of wave wash on animals and fish that nest and breed along
the river would indicate that they are intelligent enough to stay
out of main channels, and that the wave wash from vessels does not
generally reach the sloughs and chutes where these animals would
naturally gravitate. We should also like to mention that although
recreational craft are often omitted from wave wash reports, indications
are that the wave wash from these vessels has more velocity and
height than that from commercial vessels.

Response: Comment noted.
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Comment 8: Fluctuating Water Levels in Pools--We can see no change
in the present method of fluctuating water in pools, This process
has been going on since the dams were built in the 1930's. It would
appear that wildlife has become accustomed to changes in water levels.

Response: Comment noted.

Comment 9: Food Chain--Through natural floods and run-offs, the
food chain is continually changing on the river bottom and, once
again, since this turbidity has been going on for centuries, it
would appear the turbidity caused by towboats, operating in the
main channels, would have very little effect on the food chain
necessary for wildlife. Food necessary for fish and wildlife is in
the sloughs, not in the main channels of the river.

Response: Comment noted.

Comment 10: Accidents and Spillages--It should be pointed out that
the pollution in the water of the Mississippi is due primarily to
sewage and chemical wastes from shore, not from boats and barges.
If there is one thing we are sure of, it is that the Coast Guard
has been most diligent in its efforts to stop pollution on the
waterways and that anyone responsible is libel to fines and even
imprisonment.

Response: Comment noted.

Comment 11: Although it has been stated that secondary impacts
from increased traffic on the river would cause problems for wildlife
because of increased docking facilities and economic growth in the
adjacent areas, it would appear to us the building of such docks
and industrial areas is necessary for the maintenance of the human
environment and the welfare of the human race. We should point out
that even with a zero population there will be millions of young
persons who will need homes, fuel, and food; much material for
which is moved by river at a cheap rate and the use of less energy.

Concerning the use of the river for longer periods of time in
the winter, therefore resulting in less frozen surface on the water.
we would cohmment that we have seldom seen birds and wildlife hurt
by open water, but an icy surface through which they cannot get
food could cause them to perish. It would appear that barge traffic,
through keeping the river free of ice, would be of great benefit to
wildlife, especially birds.

Response: Comment noted.

Comment 12: We die notice one error in the Environmental Impact
Statement which appeared on page 22. According to our records, the
North Western Division declared that a 12-foot channel on the upper
Mississippi River above Grafton, Illinois, would be economically un-
feasible and asked for no further funds for this study. We believe
that the word "ongoing" as used in the Environmental Impact Statement
is not correct and may cause some problems in the evaluation of this
report by environmental groups and the states of Wisconsin and Minnesota.

Response: Concur. Comment noted.
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Z. THE OHIO RIVER COMPANY. (Letter dated September 2, 1975)

Coment 1: Your subject study in general appears to be adequately
extensive in all parts with the exception of Part 6 and in
particular catagory (1) "cease all operations and maintenance".
The most noticeable omission is the quantum monetary impact by
pursuing the cessation of operations and maintenance in Pools 24,
25 and 26 of the Mississippi and Illinois Rivers. Quite frankly,
this is not viewed by our industry, nor by reasonable men in other
irndustries as a viable alternative.

Response: The "no action" alternative is in response to the Council
of Environmental Quality guidelines for Environmental Statements.

Coinnt 2: The various economic effects suggested do not project
their impact by dialogue along, and should, considering the scope
of this study, be weighted by their feasibility and monetary effects.
I'm sure yoL'll agree, the addition of this aspect in your study is
mandatory to place alternatives in prospective.

Response: Concur.

290



aa. UNION ELECTRIC COMPANY. (Letter dated August 27, 1975)

Comment 1: Union Electric Company's Sioux Plant which houses two

452 Mw steam-electric generating units is located at river mile

209.5 on Pool 26. The present method of dredge material placement

has no effect on the Sioux Plant operation. We would object ao

any action which blocks the Sioux Plant circulating water intake

or discharge canals, or which affects plant operation adversely.

Response: Comment noted.

Comment 2: Two of the alternatives to the present action are, cease

all operations and maintenance (Section 6.1), and change pool opera-

tions (Section 6.3). Discontinuinq operation and maintenance would

return the river to a natural state. During dry summer periods

and low-flow winter periods parts of the river would be 
dry or

extremely shallow. Elimination of Pool 26 would result in loss or

cooling water flow and shutdown of Union Electric Canpany's 
Sioux

Plant, creating a power shortage in the St. Louis area, and in the

upper-midwestern region thru the interconnected power system.

Similarly, any significant lowering of the regulated pool 
(Section

6.3) would endanger operation of Sioux Plant.

Response: The guidelines of the Council on Environmental Quality

specifically requires the discussion of "the alternative 
of taking

no action or of postponing action perding further study. 
(Reference:

Sect. 1500.8 (L) Federal Register, May 2, 1973).
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bb. WISCONSIN BARGE LINE, INC. (Letter dated August 28, 1975)

Comment 1: I most heartily endorse the continued dredging and
maintenance of the nine foot navigation channel in the pools as
enumerated in this draft Environmental Statement. I take this
position due to the information and facts which are clearly stated

in this Environmental Statement.

Response: Comment noted.

Comment 2: In regards to the environment both in relation to marine

life and endangered species of mammals, birds, amphibians and reptilc,
I find that there isn't any threat to the aforementioned subject.
In fact, your dredging in the channel is going to only cause a minimal
disturbance, mostly in the terbitidy of the water Therefore, I

feel that the people who are objecting the dredging and maintenance
of the nine foot channel in the St. Louis District in regards to the
environment and the wild life species should not be fearful of this
maintenance program.

Response: Concur. The statement clearly points out those impacts
which are a part of the Operation and Maintenance of the 9-foot
channel project.

Comment 3: I am most heartily in favor of this maintenance and
dredging program because of the economic factors that you p::esent
in this Environmental Statement. It is true that the St. Louis
District is the connecting link between the Lower Mississippi Ri-er,
Ohio River, Missouri River and the upper section of the country in
which the Upper Mississippi River and the Illinois River are situated.
The facts and figures that you present in your Environmental State-

ment are conclusive proof that water transportation has been an
economical boon in many ways to not only the Upper Mississippi River
and the Illinois Valley above the St. Louis District, but also has

been instrumental in the economic welfare of the southern section

of the country below your district.

Response: Comment noted.

Comment 4: I wish to compliment you and your staff upon the compre-

hensive and complete Environmental Statement that you have compiled.

It took me a lonq time to read it but I must say you have been fair

and presented all possible LIsr2:L to rho problem.

Response: Comment noted.
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Appendix A. Economic Surmmary. Documentation is Available
at U. S. Army Engineer District, 210 N. 12th

Street, St. Louis, Missouri

"Average Operation and Maintenance Pools 24-25-26"

FY 70 Throuch FY 74

Operation Maintenance Dredging

$ 1,564,700 S 2,589,000 S 423,300
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USE AND EXPLANATION OF SOIL INTERPRETATION SHEETS

UI 6"1 Inta"pi"tation sheet provides information about Pil Properties. is information is uped to detormtne the

iolat1t euiteLbtlty ot the soils for uses such as roa fill. '.sihwav and street location. foundA-,nna. oond rpserv-,

404 eelean nlbllts. terraces, cropland, vastut re. '*a.sl I,, . :ifo. r- ,tton, and serntc tank ADsorpr,-n fI Is s.

e etfti-e use at mail ratings doph : th 
, 
in f..rm.t," ,n !er.t-,oqv and ( rir crla ied s :_:nsg na-es k,4

, 
o,

soil. Sail suitability raifngs and soil limit t! n rstc -gs -9. - n -,. ts.1r-rp-Li Arono used n he 'Oa si* ers 'i ,i

Arvice to express. in hroad terms. the :,alitv of u sI , -I.t'- -1- ip.

-cii limitation ratings a, antij nsi nor .. ne- -- ..' s n fo,-dat.oss local roadt id. 5t, .

Avelop te. sevage absarptuon .,lds, and sewage 1 4, a. t ings ot slignt, moderate, and severe ,and in ne in

stances very severs) are jted s-1 defin-d as totlow

Slight - Soils with this rating have prope-rties :avoratlt for the rated use. Soil Limitations are

minor and can be easily overcome. They say require on-site investigations.

Moderate - Soils with tots rating have properties .odera:elv favorable for the rated use. Limita-

clans present a need to be thoroughly i-lersr'od. They usually car ie overcome or modi-

tied with correct piarnig and careful Jesign. Areas with this rating usually require

on-site investigations.

Severe - Sails with this rating nave one or more nrfa,-,oribhle soil properties for the rated use.

Linitations &te difficult cxnd usually coitly to over -oe or -odtfy. A iery severe rati e

indicates the Limitation is evry difficult and expensive to overcome. Deep organic soils

are an example of soils that have very severe limitations for roads and streets. Areas

with severs ratings require on-site investigations.

Soil Suitability ratings are commonly used where generl statements are needed about suitability of the soil for plant

growth. They are also used to sxpress soil suitability as a potential source o topsoil, sand snd gravel, and road-

fill. Ratings of good, fair. and poor (and in some instances very poor) are used except in rating the suitabiitSv of

soils ftwil dlitfe. Well suited, suited, poorly suited and unsuited are used to express suitability for wildlife.

GoO, fsir, and poor rati-Rs are detined is filloiw:

Goid - "oils with this rating :ae properties that diir fainrabin for the rated use.

Fair SOi With this rating hawe pr,,perties that am-C oderately favorable for the rated use.

Special planning and management are needed to get satisfactory performance.

Poor " SOLIS with this rating have properties that, in their natural state, make them unfavor-

able or unsatisfactorv for the rated use. Extreme end costlv measures are usually

necessary to overcome adverse vinl features.

INP RTAN' - The following items need to Se understood and considered in using soiL lImitation and soil suitab, !y

ratings.

1. Soil investlgations, mapping. and Interpretations ordinarily apply to the upper 5 or 6 feet of Soil ndav..i

2. inter retations are based on predictions of soil ehavuor undir Jefined conditions of use and managemen"

3. Soil ratinas are based on the natural ndistureo s,,' for uractcallv all ses and do not ticlude s5 o !itk 'tt

such as nearness to tosms or hihwa', ,ater supply, mze of oidng, or destheti- values.

4. C siteria for fkins Int eroretations are based upon presont kpniledge and -an chanxe somewhat in t e .iC .rc a

additional perience and data are obtained.

S. SqveLq or very severe ratings do nor imply iiat the ;Lie cannn Ie changed to remove. correr't. nr i

sll limitations. The use of sotis wuith these ratin depends ,n he kind of SOIL limtatuon. heter t--n

t J imitation can be altered siccessfuLI7 and econotcl l. anId the csrci:-y of uod sites.

6. So interpretations do not eliminate the eed for on-5-Sce evsluation by jualif.ed profe s is T -C

of on-site studies needed depends on the use to 'e Lde o f the soiI
, the knds ,r solI, sod moA'nPr,

Involved.

EXPLANATION OF THE INTERPRETATiONS AS LkNEpLYSE __ENCE THE SHEET

Bref Sail $ecription - A brief description of the soil series is given in general terms.

ISTINATtO WIPSIZAL AND CHEMICAL PROPERTIES

Clasifisctions - The classificationS refer respectively to the JSDA, Unified and AASHO systems,

Ele USDA system is based on the relative proportion of various size groups if individual soil Rrsins .

oae of soil. This system refers to the proportion f sand, silt, and clay in a soil, gLvine ris S

soil textural class names, such as sand. sands loam, loa. clay loam. silty clay loam, etc.

VW Unified System of soil clasification is i sjs toe ndentification of so11 sccordsn to "rto - %

and distribution. plasticity, lqutd ItMiL. 4,tn soscnti--Atter content lns this system .,M and ,. si,

gravels wvel graded or poorly graded; SW and SP are sands well graded or poorly graded. S en.' C Is. a. n



egeb sempMltic or plastic fines isilt and clay); GM ind ( a,.. ravell', s"1l with nmpi~lsri, or por ci
ftnee; N, &W CL atre oonpLastlc or plastic fine-grailved mater.s- with lw liquid Limit, and MH and *:H

pulrafly nsmplastec or plastic fine-grained Matetils -'h u high liquid limit.

*a fuimrl AdbalSaton of State Highway Officials -AASHO s stem of classifying soils is an engineerin
R

pmpety Ioisliftication. It ts based on field performance of highways. According to this svtem. soils
havig about the am general load-carryini rapacito %,d ser.se properties atre grouped to form seve,

baite grisp. Theas groups are designated AS A-i. A-.'. A-3, ., A 5, A-h, and A-'. Higlyl organic
Gaila (peat and muck) say be classified in An A-A group. t eeC-, .-te best soils for highway suhtrades

ae o classifed as A-I. the next best are A-, and so ,r wi~r x. lore hein% A-'
,

stvews are given for each major horizon -here there is -r l ,Ar c:tvel-size material '40. 10 ste-e
present. the lercent passin. the 2,", Sieve ir-r,s nar.- -. , .r f t- , l di', -. sl-s are rounded

tof th2 e nearest 5 percent. A rar-zc is to tv, .-- .Jriai1::v for d gs-''en soil.

?a .wasstligy - Values listed are sstiates -f the range in rate And rime it takes for downward -ovement of water

in the major soil layers *icen saturatcd, hut allowed to d-tan tcreelv. The esti-nates are based on soil
texture, soil structure. ava.able jati an rermeabilt-,. il :tltraton tests. and observation of weer

soweent through soils.

A'VALlaOls '-ter r'apacity - The svatsAiLe water CapaciCV is .1 'ar ii i-c es per inch of soil for the major hori-vs.

Aeaila),i water apacitcy or - soi. .s th- differene -.--r-r c'entde rf oi sture at field capacit, a.,

-ocnat f moisture St r-.v uil-g i-

l aactian - Soil reaction or tie LntesLtv o1 soil acidity or ,l-i ia E.tV is expressed in pH. A pH of 7 is

neMtral, Lower values indicate acidity and higher val.es n,- tlva'lnltv.

unrlnk-Susoll Potentlo.L - Indicates the -olume Change to be -pec'ed r the soil material with changes in moisture

Water Table - githar permane t or seasonai. Generally s rats in depth is given at which soil saturated with

water is encountered. Does not apply to soils dhere macor sut-surface drainage systems are installed.

-yaro-.iti Croup - The soil is Placed .1 one It *o-ur zroup -,A. .:, C. o, J) tn-a hae different rnoff potenaty
::'a rasitall. Soils in 9rep A m'ae S to- runoff po t. i . ., ,-o 2 8 -oderateiy 'ow runoff potential:

ro.p C a godera~eiy tigih inoff pcentia: and group D a hic-. rinoff potential.

P"pth To lack - Actil ranges in depth to rock are givuen where te, ire known. Where depth to bedrock is greater
chan the depth required in investigation for classifying the soil. a depth greater than 6 feet is usually

g twa.

S'JITAILITY AND FrATUIS AFfrECTING 3O1L AS A RESOURCE -fATERfAL

oeal - The surface and subsoil horizons are rated as to .cr s -itrailtv :or -opsoil. "Tcpsoi,' as used hete
reigers to &oil %atrtal, preferably rich in organic matter that is used to topdress back slopes, embankments.
14=6. iardens. etc. The evaluation uses texture thic ness, we'tess, slope, and oreanic matter content as a

boai -or deteraining the suitaOility. Usualy, only -,te surace .ayers of a soil are used. However. in in

area dominated with sandy soils, loamy material is in great demand. Therefore, an isolated area of sediums
ectured spit night he stripped of not only the surface d.er -t also the subsoil livers. It should be

recog ied that nutrients and structural deficiencies in the %itsoll material usually need to be correc:-d.

end and gravel - Suitabilily as a source of sand and gravel is eh ma -ratertal to a jepth of v et. t- .me
soi., ihs ind and gravel extends Jewnward to deoths -u< -,!- S .ee' . whereas in other areas of t -s
' ,IL. unou table materlal Occurs just beLow 5 feet it s. u',,d be recognized that sse olls uh,,.- ire

rated as mot suitable may have sand and gravel at a depth below :eet Where -he 4uitabilc'v is in liesri-n.

tisivldua, test pits will -e needed.

,s fill for hig y subgrade - Suitability ratings for road fill f.ir -. ghwav subgrade are based on perf,rance of
the soil material when exca'ated and used as borrow for s-h rade. Both the subsoil and underlying maeteria

4as rated an , hy are contrasting in character and have simm mcant thickness for use as borrow.

gG.Af OF LIMITATIOES AND SOIL FATIJRES AFFECTING iELECTED USFS

Hf4kmy a" street location - The soil features considered here are those that affect the overall perfoi-anc- ot the
sol for the location of highways. "he entire soil pro:ote i- e,.aluated. based on in undisrirbed -. I. b

factors considered are: natural soil drainage, texture. pcisk.rct of and thickness of peat or muck, ,eI '

bedrock, nrtese-ce of stons and boulders, depth to water table, stbillty ot back slopes, susceptihml1! r

frost heave, flooding hazard. percent slcpe. and shrink-s-Vt roetial.

Faldatione for low buildings - The factors considered are those features and qua Itces of undista.rDed sOcs "ror

affect their suitability for supporting ioundations of .tuLiJin's ;p IL 3 stories high. It is desirtable that

the forudtiOan '. located, if possible. elow the depth - which frost niav cause heavre The suitar,,l t

of tlb natural soil i dependent primarily on such fam-,ors is shrink-swell potential. shear sireng!t. m-

prsiblilty of the Soil, ousreptitilitv to frost hee,. nat ,-&I soil draioage. and depth :, bedrock

Fead reservoir aroes - The factors considered here are those teatJr,s 1:,i quail-ies of Jndistrbed soilS t"at '.-t
their suitability for water uspoundnent or reservoirs. of iris-ac- concerc are factors that sftect the se;'

rge race. Such factors are permeablity, depth to water u -c. and depth to bedrock or other material -at

will allow oepage.

ii



Se, die. and embankments - The factors considered here are those properties and qualities of disturbed soils thar

affect their suitability for constructing pond emtak'ments, dixes and levees, Both the subsoil and inderlwin

Material art evaluated where they are contrasting in character and have sufficient thickness for use as sorr-,

Bo of the soil features that affect construction are: stability, compaction characteristics, resistance to

p piashrink-swe l potential, compressibility, and permeability when compacted.

VILeOM7- The factor$ considered in the evaluation are stability of soil material, texture and depth of soil matertia

matural drainage. presence of stones, percent of slope, and difficilty nf establishine and maintaining raeta-

mLinaee - This column lists the factors that affect gricult irrl drainage "oe oif these factors are natural c-:1

drainage, permeability, depth to lavers sucn is "-l.trok frauipan. cla,.pAn or sanl. ropographv and f! .0

terraces and dlverltons • "'e sU, t: t Ios - .. - . ! ,. , ,. is r: on ' I .

and thicknees of soil mater:al. percpnt of sl, j-, .,I .:i cu[t of stafrlishing and maintaining veoetafs -

Irrtation - Factors affecting sprinkler int i ,StLon ire 1;-l -hese fa l,.rs i.nrct.e t ace rate o the soi!. --

bility, available meter capacity. snd percent ,lo,-

Corrosion of concrete - Low. moderate or high corrosion -. r.nttal is given for the soil. Far rs affectin, corrosicr

potential are soil texture and soil acidity, "he Amount of sodiam or -,nesium sulfate present in the soil.

and the amount of sodium chloride in the soil.

IlTlRILETATIONS FOR CROPLAND, PAST.RE, AND 'CODLAND

Tropland - Listed are the major iinds of genuril crors and, t;r some soils, a few specialit' crops that are s.
"

Properties of the soil, such as erosion hazard, -,-t..ess t mitation. climate, slope, and general fer.':: re

items considered in the evaluation of the soil.

fmtecre - Listed are the general use and suitability for pastire. Properties of the soil such as erosion hazard.

wetness limitation, slope, and general fertility are 1'ens considered in the evaluation of the sot!.

edlad - Listed are the major tree species to favor in existing stands and suitable trees to plant. Avat&a-;e water

capacity, depth to root restricting layers, and iatural drainage are major factors in deter-ninng suitailLv

of the soil for trees.

Printioal soi mW units - The msin symbos for map nits sh o- n -o: -aps are Isted.

Capability class - Indicates the degree of the hazard or limitation trom Class I to VIII for the use of the soil fo-

S
1
,jtiutlUVt5 and the nature of soil i mitation, suclasies are e erosion: s - root zone lititacL, ns:

w t n e ss .

s.ol losS - X and 7 factors listed for sloping soils and ar- im.purrant in the Use oif the "niversal Sol Loss ;tt-

which provides a method for determuning the :,sriois -o,,inattons " <'nse:'idtion cropping s oem. 5,0 -i -anicA

practices that witl satisfactorily control nr, o, '- ,s 4 medscre ,! te z"rte at whih a si1 t,

is the maximsum aount :f Soil loss in tons Per A- .- r -ar tnar 1o..' '-ated -md Sri: s ~ - r

of conservation needed.

Yield pritictios - Predictions are for a high level of .ara.ement 'efined as follows.

High level management includes the applicstt'n -rf eftecnr,.,e practices adapted to different crops. soL. s. and

climatic conditions. Such practices incl.de orov. !::-, .'r &aJenate 1raLrAe, orotec-ion from f:oos na

erosion and nunoff control, optimum tiltage. ind i an:I-c the correct kind and amount of hlig h ulits c-I

Control of weeds, diseases and 'arm.ful insect., are itrir :7oNrtant com-LIderat:ons. cavorab, soil n-a"'.

and near optimum levels of available "itrogen. .,'h'r:o, an p,-ss. - i to -atnc red -or no,t..s.'i -

Efficient use of crop residues, aranvard manure .'r - ren nacirn cr.rs A> ' ,rationS a:,

efficiently and in a timely manner to create riort'. cicili conditions ma red.i(i harvestr. c sm-

(within limits imposed by weather'.

7" yield information, updated through lo,, is ua ' -n the North Central ReRtona, Researn ihlia., , I'

titled 'roductivitv of Soils in rhe North Centra, ?:'n of tie Another -sell reverence s

dactivity of Illinois SOLIS'. Circuitr 1016. ri.-. (- - :lo L. c .in0 ,u,....n-,.':ee

ky 1970.

SUITABILITY FOR WIL.LIFE

Opelomd wild1ife - Includes birds and mammals that nornal's requent cropland, pa ture. meadows. and areas os.nr''.

with Case, herbs, and shrubby growth. Examples ,l this kind of wildlLfe are: quaLl. pheasants. meac-

lakea, cottft tail rabbits and fox. Habitat elements ealuated sre: -a; grain and seed crop=: -b) oras-

and legums; (c) wild herbaceous upland plants: 'd hnrlood woody plants.

Wodland wildlife - Includes birds and mammals that n, mal , -: ,ient icwoded areas -f hardnood frees and s'l-:

coniferous trees and shrubs, or mixtures of ;Uch plants. Examples of this kind ot wildlite are rj..fl

SM~se. -01 eockas. gray and red squirrels and wh;:e :l.il deer. Hnitat elements ealisted oee

8M " and legumes; (b) wild herbaceous upland olam!i' hardwood wod, plants. -d) c"n:e-s , .

p&its.

tla wildlife - Incudes birds and nammsls that curmall-v requent wet areas an pnds. streams or 1t:C.. -. r'

and Smimpe. samples of this kind of wildlite ....- Jks rails, nerosR, 'ink. snd rac -. ei- -r

elements evaluated are: (a) wetland food and -o.er pan!s: ',) shallow umter develor-ents 'c *mcs ii.

(d) grain A4 seed crops.

ii



LI Ut N1 S M UCAU?10N

Cot ape and utility buildings - These rating$ apply to easonal -,r ear-round cottages, washrooms and )sthroomes.
picnic sheltenr and service buildings. Factors considered are: wetness and flood hazard, slope. shrik-

sesll and front potential, and depth to hard bedro- A dditional ttes that iay be Considered ,re. satr

ability for septic tank filter fields, hillside sliptage. pre.ence -1 loose send. and bearing caparlt

Suitability of soil for supporting vegetation and wt.c'er 4serents a,)d .der,round .tilit'4 re Os'..
shoubd be consiered in the final evai.Eatcn.

s'.t "ri camp trailer sites - These are areas sjLzable for . t -- !rt-slLer st, S and the sc>,-acr nv a.t ..

tar outcicor lioir.j. Th.e ire ,I fre ed tr, se. .. - . . e -ao4S, surce s' " . - r-

pte-aratic-. 7he - e. , .1' 7- " ' - .. ' . , 7 . .i C .

by humans, .-rses, as -ticular Era!:,,. jrztots .es. s s .ecec" 4'ee -drt.'.f anlt. -sOe"

s,.pe. urrfae sil. ltext-. coarse.fri.,*5 i d- ' . , . . -, ., .

maintaining ue'tatwtn sr:-.2 n o. t :'d so t e .

itre& - 1her are o.ers -ntat .e -3r 0ia t tt:.: .I rd -el p-pi. tsr ''.e Csed n t

natural outdoor -,ronnetr. i iio re biied or t S in: :tt .cdg tard. sLte. ourface Sor.on

stoanness and rcAL'ses. ati5i 1-o t ncude f.st"r-s s rnsene -t ,rees r opsrls .,'ch -s 4-ecl
deuirAbl.ty of a *,te. 3: siCl Er . i k- rl 41,rdn r -gae't 'f .0.0ree r e <255.,-et

,hs finial ea.ain

5tnd n - nTh,,e areas are ed ir 4, ?Lo Js <-no. -:.t s t, rse e e soC~ s Cer1e e e

r. tor., -rsd ithe lyi rn. ed ;tect n ora. -o-. h -- e a t sbh -fyce.

!resat, .d a Soil esat.re a.; , rs.rc-a. ..... .enA. Sandy soaed -' te5 s . . ..

cc,%er anl a assatlino,: a-nd mei~tairedl n 4:ead -- r - -1-

.st,5 ,ri trills - his aiu ratirq Apntass to areas that sri t,, -n .ed i-.r (rails. cross-councrv hiking, britle

tte. and or intensiv uses which ailow for the c,eet a' people. It is asssded that hese ar-as ire

t e ust ed athey occur ttn natre and deateloet it :t pil...tc-e. - rsnU ringre based -on wetneass n d
flcding ruo.:. slope. surface ioil textOre. Atr I r ns.reSS. Cnsiderateon shonl te gir-n s
placemenut of 'Ltls and trails ol slinLg relief o cOcrc to help zontrol erosion.

a r truenes :n eeberd, -st.; s for s at n . -so'S'l - nO&terdttnS. -as dio oe!, !o thos tr

S;s.tet or .ns, the, nc tre es.S. :75. -i s. ,, , are &n-de.

* . l st..rtd. ,:oiot SOiL, ?2s s cS-. . s-: -5... e sell I rait-es) ir, tn

of flinq during use peio ds. have god ra OtiS z a.. c7rrln a4 nirmss 11 coarse teatusens cor s'-s.
od ise ;ent cJ niatlt.i slopes. 7 re- shound t.: . ood %r! rad -e e1i i-. lt

drawinsg " aro n inds of trees and srios. Loy ioi . a- : ti=t soacr testured soiss .ese eqor.!. we.

if irrigated. Poorly drained s ineral ad organic sois hae severe imitations but they ma he se -'or

pontd sit"s to provide esthetic vulio zr <yr StorivsE atr 7,r turf mantenance. Sandv soils likewise n-

designed for hazards or used is a source of sand.

LIS-.TATICsS FOiR StOi1 OTHER ISES

S.si ndnti he u corcial, and rsegt industrial develop ett pot sewr - The ratings aPPIn to the ise cf soils
for residences or builc[Lsgi Of 3 stories or Less wti uasesneots. Factors considered in ta~king the ratins

art. wetness hazard, flooding hazard, slope. limsitioo.5 tr tou.ations. lepth to ',iedrissl. erosL-soar

and jiiatations for lawns, shrUC4, and trees.

s,"p-Ic tank filter fields - The factors considered are .. ..-. .. an, ltie of the soil that 5 ".-ii

the suitability for absorbing aeste fri-n dosretric s',e~ u a s-.snems. The major features corsidttej

are so-.l onessabtity, perco lstis rite ato ind us: .iI- - :s. - -r~k ftod azairds. 4-5550 "

5 lagoons -Sewage lagoonsa reqisre consiuderaiin a: t-> s-is :or two ,nctlons I.as a aesse! flr r'-

pounded area. arid 12) as soil material tor the -San. -e -ir cc trot es zonsidered .rc depthea

sjnal cr ioneal vater taste. perineaiZ., tnett- -e . . . 'fs.-atter ,n t r .t 55

and the amount of coarse fragments present.
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aRLEr ,SOILDFSCEIPTItlN: The Altt series Zottsts 0: nell drained ct, wnderately toSS dralncd sais that tace 0 to 1. npl-

sloes ~n pladsant teracs.They h-0 a darks brown ine -0 I.- loa .. acc liver. 7h, subsoil osOr. re.L.'t
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uAlgflias ait, jOuted -Lut.,IT 101.,pI.I Ct :-
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F.osndati.-n or 7Lef a

low t~uI inugs 3.To T 1 Ir~t.lo
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areas
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S6 lL (ONSERVATO N ERVI10 in consenst- twi ath

IL ITO A GR, t "1-t Xi 2'*t
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'LVIN . ,I :

INIP;RTATIONS FOR CWOPLAND. PASTURE, AMD WOOMAAD

lentad Wos ~~nd 4 oi~5 e .aaa snail -ain, :rrasrscs. and teue. Requires irrr50ic.OIti

a Iaty to t Crope practIces on sloping areas.

'Psatjre bult.d to drooaht resutant grasses and l..4umes.

.1poi~oto...a ~ din in st.1ndo hl, s oiiet, alhit' ).,A,. aco oav, 0dbl. pcipi r.
Wan.41and lthOso t o 'tIAnt. 9 tao0 :a:l nt. .1.u_ poplar. Thite sInc. Red aine. Ann.

Sit,- indec ri .:P.7fd -jO - t

PRINCIPAL MAI UNITS. CAPABILITY. AND YIELD PREDICTIONS - yields haaed on a high level of saniagient

P;: ci Ertoeon bji l I01 WIsl!cc I Soybeans Wheat oats Legume-ras asac
.,J Untt SRee Condtton C. 0tv) f 0.) (b,j (a) tbuo HAlDI

ElS 2 iti Ii 4lll. Eliv .2 1 a 31.31A a to 4%2 ttt ' '.,1.

3 'o 4% h J

11 1D: I .7 Pr.at .'- 7:1 ..

'; 1 lAli.LI T\ t.o ,:..A

WELL SlUIT D on 0 to L2 Percnt slopes . uited to ecral spec ln of sIlO herbaceoua plants.

ponlwad wildlife hardwood clody plants, ;r. t a:id seed crops, grasses, and legumes.
SUIT.D on 12 to 15 percent slopes - modez'at, limit.tion for grasses and legumes and severe or

--- LL StJlTED on 0 tO 12 percent slopes - se1l sulted to several species of hardwood woody Plants

Wodland wildlife a nd %'Id herbaceous plants.
SUITED on 12 to IS percent slopes - siopO is I d erttc itetation (or production 01 6rases and

______________________ ,..- na . . .r 2 ero oody oiants oales erl ao y closure-

:;SIJTED: Moderately well toell ral dsoils; -a. i any, suitable plant species "or1WeClard wildlife ;:Sv wt Iand :Pod and over; Ator Lable too'deed for shailo, water developments'

LIMITATIONS MR RECREATION 1

SLIOUT on.0 Io 7 percent slopes.

C;ttgon and U..TS on 7 to 12 percent slopes - siopos limit use.

.tilaty buildings I S oiVER lo lopmes siceedtnr 12 percent - slopes s"verely lIeL wae,

SLIG1T on 0 to 7 pcr- nt slopes.
Tent and caup 4ODMIIATE on 7 .o . Upercent slopes - ilopvo 111 ase.
tatlltr sitas StlTIlF on slopes excedtn 12 percent - slopes severely limit use; tur; I. ficult to - l .n,

SLIGHT on 0 () 7 P1r 10n5 slop s,

PinLc areas IP2DERATV on 7 to 12 percent slopi- - -looes lilt use.
SEtEJF. on slopes e cdnIn. L. eercae-i 1 - slopes several, liott use; trf elfftcult to oant.i..,

',nODERAt on 0 to 7 porcon alopI ai "ll, , 1-1, ase.

Playgound In 1,3pen encedlnh 7 perceelt - 400 ercly t la- .

L n 0 So 12 ner-,ct stones.

Flathe and -.ral*S i~7lt~ 2 i i Jr.> It 0147 L-O, l .eIS. P .,! v1 I ' t L .

t rs in, nr . . on

Golf course 05tra 7 to I2 o-cIsono-loo tlia

'V>- r ilen.ro'nf 1 .. pr 0 ;'i ,_e y...Qrnkv tiint -.o; tort it. coltL ttt-.1L.1ln.

LIMITATIONS FOR S"ME OThER USES I/

SLIGHT an 1 o 7 Pert nt olopen. At:1ot 'rnd;nt o r str-ets Ind "ots; slUblet to er0s0o.

oadentiol. coinercial and MODtRAT[ n 7 t t i . ,rcent slopes. .lor t, grrding ,or strets and lots; sub)ect to erosion.

tight induetrial development SEVERE on slopen e c-dtnz 12 percent: 'ny - uts .10d tills for stres and lots; severe ecroslr

with oubli c $*%or$ .1adaloto Z e OorT
$LIGHT on 0 to 7 percent nlopes; onderat,- to moderately rapid p,,-eabbllt in .,osotl rapt,

Septic tank p,,nraahilta be.ow depth -), . to 4 Iet; hazrd of ground water poIluton.
septer 11e146 MOD9R1ATE on 7 to 12 percent slopes; stoe hinder 3n1tnitation. Percolation faster than 415 ./105

SE V E r o n 2 to I S pe rc en t Sto e s: olonco lim it on e ,

ese lagoons JIE"ERt: .ocessla- seepage thr-u poros andrl,xng latirt.tI.

1 e molt is evalueted to a depth of five fast. Soris are rated )n the basis of three classes of soll Ilmitations: Sll t

ratael, free ol iitations or limitations are easily neroml Hoderate -limitations need to be ecognied. niT 'an "e

overtome with correct planning and ireful dealsln; Severe - im.tation: are severe enough to make use qa**t1on5ttie.

($eve e mav be further subdi vlded in, Severe and Very Se wo e o tl. .eded.) flatgs may , o hT,.tt . all1t .,l -n r

enrn and data are obtained. u17.)1 IRISUImATION 'N ThIS itrrIcFTi rUST ELIMINATE TtI" NIELI SIR t1-SLIFI [ iPFiAI'111,

A-i. 2



Map Symbol U. 8. DEPART 'WNT OF AGRICV: rtTRF SERIES 0TT

Ilinois - 279 ;O~IL CON ATION SR6--STATE ILLTNOTS
___- -SOIL SURVEY INTERPRETAT IONS UL3A 1),1(" -

The Rosetta series consists of moderately well drained sails that have 2 to 8 percer.
slopes and have forcmed in loess bn uplands. They have a very dark gray or dark
grayish-brown silt loam surface layer and a brown and dark yellowish-brown silty cla
loam subsoil. Gray13h-brown mottles are conmmon in the subsoil. The underlying
ulaterial is yellowish-brown silt loam. Rozetta soils have moderate permeabili..
igh availablIe water EMj Xt.~r60 d'

lowsf~ato Coarse Poectntoo. less then I !nehes .r r vs l S:;

IOUam 'LB [0I bility Copse . .. Pc.1

H0844 rUIS U~nAid AASfo n ' 4 1 to 40 200 in.Awh. CA pa %o Ip'

0-11 ail ML or A-4or - 100 100 95- 95- I24- 5- 0.60-F .22- 5.1-1Low
CL A-6 100 t00 32 15 t2.001 .24 6.0

11-50 sic!. CL A-7or - 100 100 95-i 95- 40-1 19-1 0.60~ *18-v'. 1-;iod.
A-6 1001 100 50 28 2.00 1 .20 6.0 1

50-801 all CL or A61 - 100 100 95~ 2 4- 0:60 :15.2Low
--; 

95 -21

FlowdtimS None Hydolosic Poup: B

Depth to water table: 3 to 4 ft. below surface in the oesco b-drock: Greater than 6 feet.I

Caftaivty -uvoostd &AI'g'o rated. Coeosivity . cots! c.Moderate in subsoi1
SUITABWLTY OF SOIL AS SOURCE OF SELECTED MATERIAL AND FEATU;RES AFFECTING USE

m3omaul Pn r t Pinatc Index usually greater than 15.
ldIm linft2i tea

DEGREE AND KIND OF SOIL 'LIMITATION FOR SELECTED USESr. tic TenkFlteFields Moderate: Water table temporarily at a 36 to 4.S inch depth.

Moderate: Depth to seasonal water table is 36 to 48 inches;

TithImaawf Sevoerae: Plastic inderat;mert 15. kswl otni
Pse.w. h~ usAcin Moea:Plti mtr a moee shrall welpcnta.

P~3~AISSModerate permeability; slight seepage hazard during dry periods.

to low~~t be ' s -tx-'g'h: Icw P-rnDh!I~t- F f G~r P otGA 41
Ec-""Agat~'l-~ldrainage usually adequate.

SawStot -1 SMI rid lo i organic r'at-gr gugi-optible to garp.sion-

~~.iI ~ te s.'pr ni-nn iiricig cntriirtnn, qcchsnil utrcnoly acrifi

I / Us* In conjunction w.ith (;,,dv j, SciI S'--v InterpritltOn Sheet.t. Page
.. a..m 's's

A-1. 3



ROZMTA SERIES

DEGREE OF SO1L LIMITATION AND MAJOR FEATURES AFFECTING RE~CREATION USES

Piastic Ava Slight: Factors affecting use are favorable.

s~a- r 0 tn 2*1 slopn; Maarate on 2 t~o 7*' slopes,

-Slizt, agtor affecting use are favorable,

CAPASILil'Y. SOIL. LOSS FACTORS, AND POTENTIAL YlELDS-Iigh level maenagement)

Photo Capability __011 Lose. 9?, oym Wha eueCi

.~(0 to 27.) 1 .3 4 114 36 47 66 4.6 230

3 ;2 to 47%) IIe .3' 4 112 34 44 62 4.3 225

C (4 to 77.) Ie .3 4 109 32 42 594. 210

C2(4 to 77.) H~e .3, 4 95 30 40 55 3.9 195

PASTURELAND AND HAY LAND

Cku Species, Yield In AIM. for Dty land (Irrigated) Forsa* P-1od o

Not 1used

WILDLIFE HABITAT SUITABILITY

7 *.Potential for-- Potential for-

Vitoee ad Gmb an of&*$ Wild lHccds.ood coniifou Weiland Shall..,, Wtln

~t. Sead crop$ S NW Plhl a ~ens Shub Met._ FO.*d : d ev Widlife Wildlife jWildlife

O to 4%, Good Good Good Good Good Poor Poor Good Good Poor
4 to 774 Fair Good Good Good Good Poo V-Poor Good Good V.Poor

WOODLAND SUITABILITY

fa~q f Ccl Poteutial P"od.Ctsvty ____ Woodland Mea s c~n Hazards I suitable smries Other

rreoa J frdez Hazard Limitations Mortality Competition To Fecor To Plant

Al 2 J.oak 85-95 Slight Slight Slight Slight t) W.pine

____ __Y.poplar poplar R Roak

____ __B.walnu ____ ___ _______ Ash

RANGE W.oak

photo$ of sres t eWnt Site Nem.t 3 Clint.. Vegetation and Produactlvtti, of Air -Dry Her~bage (lb/ac.)

Not applicable.

WINDBREAK ___________

Gram, Adopted Tress to Plant f Tree Height Prediction Relat ive

a20 Yes Ace9 Vigor -

Via grouapsIII Illinois. ____
OTHER

A-1.4Page 2 of 2



£ELV- ICH

b* SZla 5l19XTO4 HLR - 108 4 114 rate 11/71

l[|haeou -Soil Setee

SOIL IrM nZTATIONS

Ul W MIL inSSW11OU. The Seaton saris. consists of poorly drained soils that have slopes of less than 2 percent on up-
La N an strema tenatee. They have a dark grayish-brown silt loam surface layer and a mttled grayish-brom heavy silty
clay lea eUhoil. The underlying mterial is loam or sandy loam. Sexton soils have a low organic matter content in the
sear~t layer. flow persabliltty in the subsoil. and a high available water capacity. Surface water runoff is slow.

% of material Available T
clsitctinDomn saePermeability water soil Shrink-

No 4 No. 2001 Inches capacity reaction ell

Sg. USAIA Toature Unified AASHO S 0 M. 0
7
4 per hour in./in. pH potential

$effac layer

Sloa A-6 a-4 I00 00 190-100.20-25 5. .5 Lo
0 to 1.6 In¢.nes'

8wp ility clay CL or :H A-7 100 100 90-100 0.06-0.20 .19-21 5. 1-60 Moderate
todl to high
16 to 46 inches

material ML. or SM A-2 or A-4 100 95-100 30-80 2.0-6.3 .10-.14 5.S-6.5 Low
' a or sandy _ i
4,8 to 60 inches

Waer Tible: Leass than 2 feet below the surface at least 2 months during the year (usually in the spring?.

SUITABILITY AND FEATURES AFFECTING SOIL AS RESOURCE MATERIAL ]
D if remaining got' at constructic, site is to be covered by buildings, roads, etc.

gte' l : if remaining sols to .e recla.d - poorly drained; seasonal high water table.

S~aidand rave nerl~yhot suitable.

w fill foe R in subsoil: Fair to poor compaction. moderate to high shrink-swell potential; plastic index mote t-.a,
htlbmy otgriade 15.

AIR in underlying material but isuslhv saturated with water. Faeir compaction; low shrink-swell.

EGUEE OF LIMITATIONS AND iOtL FEhT'.'RES AFFECTING sELECTE3 ':SES I/

Vgboary s *treat SEVERE: Poorly rained; seasonal high water table susceptihle to frost heave; moderate co high

location shrin-s-el potential in tho %absotl.

I a"m Sa SEEME: Poorly drained; seasonal high water table. moderate to high shrink-swell potential in ite

low baldim subsoil; subject to frost heave.

beigeew~air SLIGHT: Stow permeability in the upper . feet. haq natural high water table and potential for 3u-ut'

asinine ponds but excessive seepage is likely thr,ugh permeable material below 4 feet if water ts'le

is Lowered arcificially.

I. dill MOTATE: Fair stability and ompaction, upper 4 feet has low permeability when compacted. nd er II n e

OW dbakmto material has moderate permeability when compacted and poor resistance to pipinp.

Not applicable.

SIVU: Poorly drained; seasonal high water table; slow permebility tile do not tunc

Teraces amd Not applicable.

diversions

StMlE: Slow intake rate, slow permeability; high available water capecit'; surface drainage needed.

irrigation

| C1osioe MODERATE: Strongly to medium mCed.

at -6ncrete

UNITEO STATES E LRIrhKT Of AGRICULTUIX National Cooperative Soil Survey - LISA
SOIL C L IlVATION S1tlPCE in cooperation with

ILLINOIS AGRICULTUPAL EXPERIMENT STATION I OF 2
5. L-20867

A-I.



iNT 19ATIS PON C~RPAND. PASTUlRS, AND WOODLAND

Specie, to favor In exsting~ tand. '-lute .ai. pIn Oak. dan
Suitable seces to plant: Ash, vpress. pine oak . red maple, -ater tupelo.

~deadSite 100ce range; Upland oak - 5 to 73

PtZNCML NMi 1TS, CAAILiry. AND YIELD PREDICTIONS -yields based on a high level of manaement

ltmicil SwIi Slope Erosion Car Ca Cor Soybeans Ai~ t (&to LAge-tras Isaure

-02 F.2ste SANK. Condition Subclass (bu) (bu (bu maa y t onl I AUD

______________________SUIITABILITY FOR WJILDLIFE

WILL SUITED in drained areas: well suited to several species of wild herbaceous plants. hardwood
t4pal sgldalte woody plants, grain and seed crops. grasses, and legumes.

SUIITED in undrained areas: growth of herlbaceous plants. grasses, and legumes is moderately

vwdia" w~~~bults o h~~riwi- d wodplnsndhraeupat.

ELL 31ITED InfbOt drained and andrair-d areas. suited to the establishment of several pcies

SLITED in drained areas: number ot suitable spe eas of wetland toed end cover plants is
1
sctIlfld widlf jaerareiyiini ted.

WELL SUITED in undrained areas: well suited to several species of iwetland food and cover plant$
and to "'hallow water developmnents and ynds.

____________________L 1141TATIONS F01 RErREATION 11
SEVERE: Poorly dratined: s-iblect -0 frost iayc: moderate to high Shrink-SWell pctent:al in

Cettagles sAd the suhil"I: seasonal high water tah)le.
tiliity balIding.

SEVIEE Po,,rv drained. anasonal hith water table; slow surface runoff, soil dries slowly.

tioallag alie

S EV E RI: Poorly drained, seasonal hig~h water table; slow aujrface runoff: soil dries llow's.
FICUic stee"I

SEVERE; Foorly drained, seasonal high water *at-ie; slow surface runoff. soil ariesSlw.

SEVERE; Poorly drained; sea.-nal high watter tas-lr; suil dries s:,,wly.

SEVERE: Poorly draiLned; seasonal high water table; slow surface runoff' soil dries slowly:
elf ~. fe~eayaturf easily damaged where wet.

LIMITATIONS FOR SOMIE OTHER USES I/

SEVERE: Frequent or continuous water saturation, slow runoff of surface water: may pond in
Ibeld~ntl". Commeial eld jsomle areas. e:canatntoss till woirh, waterki-i the spring: dries out slowly. wet laste-
* llbt IiutsSIdvelopsisnt msens pro able rouodatis's slbswls and streets subject to rcliln, and heavxr,1j
with s Uc euecasd by fos hr-o andsbrnk-seU.~

SEVERE: Slow permeabilitv: qpsesniLlith water tatble; subject to ponding in places; per.

Setic tank ~ colation rate slowr than N0 minutes per inch in upper 4 feet.

SEVERE: Seasonal water rable less than 40t 'tote below the surface for extenld'd pornels.

savage lagoons Exressioce seepage likely rhroug~h 'atercol Selow 4 feet in areas where "ater tahle

I is lowered artificial>.

1/ The 9*11 --s evleed to a depth of five feet. Sails are rated on the basis of three Classes Of $o1l limitatios: Slight-

relatively ffte ot limittations or limitaetions are easily overcoe; Moderate - limitations need to be recognized. but ran be

ovorcoti w mith correct planning and careful design; Severe - lImitatIons are severe enough to make is@ questionable.
I Geylv ma I)@ furit-er subdivided into Severe and Very egver. where needed.)

5, L-18867
A-1. 6



ZEV. L.-B

map Sy16ole BERDTOWNI MLRA 108 - Dae____0 ___

Ilii ISoil Series

SOIL IN7W3PIITATIONS

3121 SOIL CItPTION: The Beardstowm series consist* of somewhat poorly drained soils that have slopes of less than 3 per-
cent on terraces or outwitsh plains. They have a very dark gray loam surface layer. The eubsoil i mottled grayish orow and

yellowish brown clay loare. The underlying material consists of layers of loamy sand, loam, and sandy loam. Beardstown soils

have a moderate organic matter content in the surface layer, oderate to moderately slow perismeability in the subsoil. snl a

high available waer capecity. Surface water .ru.neff is slo., to nedliJm.

NYSDCAL AND CHMIL P RTES ,_ _ _ _ _

It of material Available

Clarl C ification . Permeability wmter Soil Shrink-1o. ii No. 10 N. 200 inches capacity reaction @well
:ofile USIA Texture I nified AASHO 5.0 mm 2.0 Min 0.04 = per hour In./in. pH potential

LMML or :I. A- or A- 1,O I5-I00 50-90 0,3-2n0i .16-20 5n-6.5 'Low

0 to 14 inches

Suraeotl a I 

I

Cly loa and CL or SC A-4 or A-6 100 95-100 40-70 0.20-2.00 .16-18 5.1-6.0 Low to

sandly clay toss modera te
14 to 42 inches

Ietying

mterial SP, St A-2, A-3 100 85-100 15-53 0.63-6.30 .10-.14 .1-6.0 Low
Stratified loamy or ML or A-4

- and, loam, and
sandy loa

42 to 60 inche

Voter Table: Temporarily I to 3 feet below surface in the spring.

Hydrologic group: S O-pth to rock: Greater than 6 feet.

SUITABILITY AND FEATURES AFFECTING SOIL AS RESOURCE MATERIAL

Surface: Good - to to 18 inches of loam; moderate organic matter content (abouz 31.).

Thpeoil Subsoil: Fair - clay loam; sticky when wet and hard when dry; low organic setter.

Generally not wuitale; some sandy lavers below a depth of ahout 4 feet.

Saed and gravel

Aoad fill for Subsoil: Fair to poor - low to moderate shrink-sw l1 potential; fair to good compaction characterisitcs.

highway subgrad Underlying material: Fair to good - Low shrink-swell: poor to fair compaction; plastic index usually
less than 10.

lni~rR. OF LUINTTIrNS ANDi I -AVt5EI AFFTISOlrr-r FCK UqV

Highway and street MODERATE: Somewhat poorly drained: seasonal high wa cer table; susceptible to frost heave sunsoi has

low to moderate shrink-smel; potential and fair to good stability.Location I
Foundation& for MODERATE. Somewhat poorly drained; seasonal high water table: susceptible to frost heave: subsoil has

loe buildings low co moderate shrink-swei: potential,

Pm reservoir SEVERE: Hazard of excessive seepage through porous underlying material in dry seasons: has high wazer

areae table in the spring; potential for dugout ponds only.

lme, d/ikee SLIGHT in subsoil - fair to good stability and compaction characteristics.
Damp, dkes.f SEVERE in underlying material - poor to fair stability, compaction and resistance to piping.

MODERATE: Exposed subsoil somewhat difficult to vegetate: drainage often needed to prevent soft.

kteru y seepy areas.

MOrDRATE: Somewhat poorly drained: seasonel high water table: moderate to moderately slow parmeabilits

Drastmage in the sutsoil.

Termae and MODERATE: Generally not needed; see waterays for features affecting use.

dlvwslone

MODERATE: Moderate intake rate; moderately to moderately slowlv permeable subsoil, high available

Irrigation water capacity; drainage needed In places.

Corroelon MODERATZ: Moderate corrosion potential. scrongly acid to "dium acid.

of concrete

UNITED STATES IEPAR".ENT OF AGRICULTURE National Cooperative Soil Survey - VSA

SOIL CONSERVATION SERVICE in cooperation with
ILLINOIS AGRICULTURAL EXPERIMIENT STATION

1 ofI
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WZA1U1W ShRI
ASV. .e0

_ _ _JIP_ _AI M 101 CIILAND, PASUIR, AND WIOOMIAD

Wall suited to tmmonly grown crops whore adaquately drainad. Used mainly for growing corn
s lmdty tam on" and soybeans.I lean, Wall suited to a wide range of adapted grasses and Ilgumes.

No nst..ral wod.a.
Sit&01e epbcLds to Pint: Ash. white itna. Red pins, Mor'ey spruce

IEZNCZAL UP UNITS. CAPAAILITY, AND YIELD PIDICTIONS - ylelda based on a high level of smarlasment

.V4Pg 1011 "a"w Erosion Capae. IS IJa.Corn Soybeans Whea. Oats UagumsFr~as niTUra
,..stt@ AISJ4 Condition - y , [ Ib.) (bu) (14) (ib) Bay (to n) (MD)

180 to 3% None to siigt Its .37 4 1O5 38 45 65 4.5 225

SUITABILITY FOR WILiLIFE

WELL SUITED: Well suited to several species of wild herbaceous upland plants, hardwood woody

opmla uAsltit plants, grain and seed crops, and grasses and legumes.

I __ EL. SUiTDO: Vel suited to the establishment of several species of wild herbaceoue upland plants
IVIotlea ildlife and hardwood woody plants. Rapid growth of coniferous woody plants causes marly

canopy closure.

5I.ED: :.unoer of u;:a le plant species for wetlsnd food and cover moderately limited; in-

;'c cd -l4....? adequate water table for shallow water developments and dugout ponds during dry
&sasons.

LI ITATIOKS FOR RECREATION I/
MODERATE: Somewhat poorly drained; seasonal high water table; susceptible to frost heave;

zottoage end subsoil has low to moderate shrink-swell potential.

wt, Lity buildt. 
3s

!.r and cam MODRATE: Somewhat poorly drained: seasonal water abe 4a I to 3 feet: slow to dry.

L.rakL Lr sit"o

MODERATE: Somewhat poorly drained: seasonal wa&ter table at 1 to 3 feet; slow to dry.
Vtcnic areas~

MODERATE: Somewhat poorly drained: seasonal -ter table ac I to 3 feet: slow to dry.

ygiouadic

MoMRATE: Somewhat poorly drained: seasonal water table at I to 3 feet; slow to dry.

ett;and tZails

Gf u le MOERATE: Somewhat poorly drained: usually soft and wet 
in the spring; slow to dry.

LINITATlONS FOR SOME O'THE USES I/

MODERATE: Periodic water sturation; excavations hold water and dry out slowly; wet basements

Rsdenltial. comrtail ad probable; foundations, slabs, walks, and streets subject to cracking because of
lighe't dadwtlC , developmnt frost heave and shrnk-.swell of subsoil.
latb To~~cenme

SEVERE: Moderate to moderately slow permeabilitv in the subsoil; periodically saturated
Stic tank with water at depths of 1 to 3 feet in the spring; coarse underlying meaterla
jtltar fields in some places say allow effluent to travel long distances.

EVERE: Seasonal water table at less than 40 inches; hazard of excessive see~as through
lsaipg Laga underlying sandy material. surface layer poor for embankment maarial and floor

r -of lag~oon.

F 1ho soil i evaluated to a depth of five feel. Solsn are rated on the basis of three classes of soft 'iaitations: Sltaht

relatively frm of l~iatiOnS or limitations are easily overcome; Moderate - limitations need to be recognized, but can be

osre with cotec pieaslng end careful design; Severe - limitations are severe enough to make use questionable.

( my be furtber subdivided into Severe ad Very Severe where needed.) Ratns may be uhanged as addlt onal expert-

see. and data are obtained. SE ). 1NFORMATICH )N TMIlS iHI.' E OT S t07' IINA.E THE SEED ,R JN-SITE :NVESTGATICys.

2 of 2
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Albaqualf

EZPV-L.R

Nap sy.gls RUSNVILLE MLaA 108 61 115 Date 10/7"

Illinois - 16 Soil Series

SOIL INTERPRETATIONS

ARMY55 SOIL ZSCRIPTION: The Rushvill seris consists of poorly to very poorly drained soils tr.at have slopes of ess@ :nan

I percent on upland@. They have a dark grayish brown silt loam surface layer and a Stay silty clay loam to silty clay
Subsoil mottlud with strol& brown and y llowis brown. : undrlylng material is silt loam. Rushville aclas have a >s.
oranic matot content in t, ,e aur:ce '.:yer, s w to -ry alow perneabi-:y in tne subsoil, and a naig ova:a.. ute
"spacity. Surface weter runoff to slow to pondeo.

7 T~ D PeYISICAL A.ND CDIICAI. FR tTIES-ssed on test data from Adam" Co. and descriptions from lergea and Green Counties.
Z of aterITl I Available

General [.. .I gi locaeinaa 8ve ?a lrmeubility .ator Soil Shrnk-
Soil 4r; .0. 10 No. 200 inches capa c rty .tlon ,.wel
Profile USDA Texture Unified AA S i 5. o 2.2 "u 0.07. mm pe urou in.,'in. p Ipotent

Silt Loam CL-KL 'A-4 or A-6 .CO 9U 5-10G 2.-0-0.63 .,20-,25 5.. -6.5 Low

surfaece layer I

0 to '6 tncn-.s

silyclaylom CL or CH A-7 100 WO 95-100 Less than .15,19 4.5-6.0 4oderate

16 tO 53 inches

U.: nderlying
"ae0 or A-4 100 100 95-100 0.20-0.63 .18-.23 5.6-7.1 'ow to

S Silt loommoert
53 -a---.

Water Table: Less than 2 feet below the surface sore than Z months during the year (usually in the spring).
ldr o agic group: D Dupin to rock: Greater thin h feet.

S ITAB; ANN h.T RES 'F&7(:.IG c AS RESC"RCF 'A.ER'. -
Cood in surface if remaining s oi! is not to be revegecated.

Topsoil 'Poor if reoalning sol is to be ro.egecated - poorly to .ery poorly drained; seasonal hign water tabie.

Sand Land gravel iNot suitable.

load fill for Poor: moderate to -igh shrink-sweLL potential in the subsoil; plastic index more than 20.
I Lt$hw y €ubgtrede

H'ighwv and sreet SEVERE: ?oorly dr-ined; 4e-s). o .: z, ater table; high rost heave ooitenrtial: oderate to M ig

lo cation .sttnk-swe sl , fnt Ll l i: : ub so i .

Foundation& for SEVERE: Poorly drained; ieasonal ig;n water table; -.xder.ro :o ri' srink-swell oorenta. in rle

low buildings subsoil; ubje:Ct to frost 'rave.

Pond reservoir fSLIC91e: Subsoil is slowly Lo very s wly permeable; underlying material is nedesately slowlv rermn-

ares I able; Ias natural nigh .ter table and potential tar dtigout ponds.

baae, diba [ .MOOERATF: Fair to poor stability and compaction; medium to high compressibility; rsoderto Ls aigs: .rln

and embankments swell in subsoil; very low permeability when compacted; material below ieeL Li ubhe-:

Waterways Generally not needed. Seasonal -srn.s ninde"s ',nstruction.

SEVERE: Poorly to very poorly drained; slow to very slow permeability in the subsoil; high water
ralinage table; surface ,are, ponds In places; needs surface drainage.

Terrmces and Nor needed.
diverslon*

SEVERE: Slw intake rate; I-o to very sloe permeabilit y high available water :jaacity; hurface
irr t on droinage needed.

Corrosion MODERATE in subsoil - soderat. -:rro.ion potertial; very strongly acid. to medium -d.

of concrete SLIGHT in underlying material - w orrosion potential; medium aci.;. cO alkaline.

'N TDE STATES UEPARI"4ENT OF AGRICULT2RE ",aionsl Cooperattve coil urv,% ]A
SOIL (f'NSERVAG;sN EhCV.LE in cooperation wi!h
ILLINOIS ArRICV'. hI EXPERIMENT STATION

A- L. 9



INYEIITATIOHS FOR CROPLAND, PASTURE, AND WOODLAND

Suited to continuous row cropping when adequately drained and properly mnaged. Used mainly foricm9 1 1y anmdreo growing corn and soybeans.
so tam a troee

ftetar Seldom used for psture but the soils are suited to a wide range of adapted grasses and legure.

Species to favor in existing estand: White oak. ?in oak, Ash.
Woodlatd Sutable species to plant: Asn, Cypress, Pin oak, Red maple, Water tupelo.

Site index range: Upland oak - 05 to 75.

PLINCIPAL MAR UNITS. CAPAILITY., AND YIELD PRDICTIONS - yields based on a high level of solngement
relon Cap&- Soil Loos Cor: Soybeans 1 t -ta Lgum-Craso I Featurec i__tont a lit K _ (bul (bu) (bu) (bu) Iy (tone) I (AJD)

18 0 to 2 % None 111w 100 35 42 60 3.6 9I ____I _________ ...........1..........a____j____. .____ I ____

SUITABILITY POR WILDLIFE

L SUIED in drained areas: Well suited to several species of wild herbaceous plants, hardwood
Opees" Wildlife woody plants, grain and seed crops, graseas, and liuseIOWLY SUITI in undrained areas: Poorly suited for groviregrain and seed crops, grasses, and

__________ _ les ; natural ssaablishmenc Qf wild herbaceous IlStS nlarelylimited.
WI31 HIED 7 drained ress: Suited to the astablistnnt of several species of wild herbaceous

IWoodl&ndw i'.dlfeI plants and woody plants.
SUITED In ndrained areas: i.ilted production of herbaceous plants, grasses, and legume.

POORLY SUITED in drained areas: NSwrber of suitable species of wetland food and cover plants
etlad wldlife severely limlted.

WELL SUITED in undrained ares: Well suited to several species of wetland food and cover plants
and to shallow water developments,

LIMITATIONIS FOR RECREATION 1/1 SEVERE: Poorly to very poorly drained; sub ecc to frost heave; voderate to ign shrink-swell
ottdees saw potential in the subsoil; seasonal nign water ctble.
,ttlity building*

SEVERE: Poorly to very poorly drained; seasonal iigh water table; slow surface runoff; soil
"'nt ad -MM dries slowly.
trailer s. s

SEVERE: Poorly to very po-ly dr-lined; seasunal 'ighn water table; slow surface runo:f;
i.cnic arems soil dries slowly.

SEVERE: Pcorly to very poor!:, drained; seasonal ntch -ater table; slow surface runoff;
eygrounds soil dries slowly

SEVERE: Poorly to very poorly drained; seasonal high water table; sill dries slowly.
Pet.o an tral.8

;oi course fair~iy SEVERE: Poorly to very poorly drained; seasonal nigh water table; slaw surface runoff; soil

LINITATIONS FOR SOKE OTHER USES I/
SEVERE: Frequent or continuous water saturation; slow runoff of surface water; may pond in

lesidatiaL, caIrcial eMd some areas; excavations fill with water in the spring; dries out slowly, wet base-
ligbt industrial developosent ments probable; foundatlons, slabs, walks, and streets subject to cracking nd
witb imblL€ semrs haavsa, -a d hy i- . ..-v and..nkwll

SEVERE: Slow to very slow permeability; seasonal high water table; subject to ponding in
Sepic tank places; percolation rate slower Man 60 minutes per inch.
filtr fields

SEVERE: Seasonal water table less than , feet below the surface for extended periods and
seIage lagoons wster fills excavations.

1 is. soIl i evaluated to a depth of five feet. Soils are rated n the eals of three class@e of soil lel6tatione: Slight
relaively free of limitations or lilitatlone are elily overcome; Hoderate - limitations need to be recognized, but can be
overcom with correct pl&nning end careful design; Severe - limitations are severe enough to mke us queationabie.1Iilnre my be further subdivided into Severs sni Van& Severe where needed.) Ratings mav be changed as additional exoert-
ence and data are obtained. USE OF INFO4iTION iN THIS SHEET DOES IT 'L--. ,ATE TE ;fE FOR ON-S I INVST'iATI I%
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Albaqualt

Map Symbols WAGNER MiRA li & 114 Date 10/71
Illinois - 26 Soil Series

SOIL INTERPRETATIONS

nalt? SOIL DESCRIPTION The Wagner series conbisic; of poorly drained soils the nve slopea of les then Z percent cn
tre~a terraces. They !v.A a very dark grayish brown silt loom surface layer and a MOteled grayish browns, dark gray. and

shy. gray b y sy scbsot.. The derlytn.4 -ter!., t silty -lay anm. Jiiter soils have s low l derte craol.
o..r orent I. the 11r, -c. .'ery si,... t 5 L-.,.y In t. c , o soi± .:5d a cdor.re tc if t oaIg i e 4ter

n'cIty. Surrac e a cr , -: r t <.'~1

£5TL TED PHSICAL AND CHIiCAL PROPERTIES

Genera Ctasf of material Available'General[ Cla ssification ' ~ sn ~v ema~tyi -ol -r -
paon iy Permeability water So.1 tl n

Soil NO. No. No. 200 inches capaciTv reaction 9seil
Profile USD teture I 'nifled AASHO 5.0 n mn 0.0i mo. par hour to. pH potent.e

Si , lt '~a." ' -.r III A- ) '¢? !0 ,- I2 . O .. 3 .2 - . - . Lou

Subsoil

gtlly clay 1C A-7 00 100 93-100 Lese then .1.-.15 4.5-6.016 .o 53 Jocoses, .0

lndartyloc.,
- Jo ,/~ material T. A-6 or A-7 i1e S10 80-95 0.06-0.20 .19-21 b-.S , oderace

Silty clay loam 'o ~
58 to 6S riCheS

Water Table: Lnss than 2 teer below the surface at least 2 months during the year (usually in the spring).

.'qdrologLic group; D Depth to rock: Greater than 6 feet.

SoT: _:TY AND FAI 'Ric AFF -CT NG STh kS RESO t'ACE 3A.

i;001) &: oainLnn soil at construction site is not to be revegetaced.
Topsoil POOR if re'alinon soil is to be rovegecated - poorly drained; seasonal high water table.

t N~or .u .t bLe.

Sand and Aravtl

Road fill for <'jR FJr 'o oor cormractlon; igh strink-swell in subsoil; osastic index more than -h.

higb av aubgrade

h................. " 'A! r EAT'R FS -\CT hC RELUUThD "FS I
igbeav and street S EVERE: Poorly drained; seasonl nigh water table; susceptible to frost heave; sign shrink-swelIhv tr |'V E otenciol in the :,b's4.

Foundations for -SEVERE: yoorlv drained; seasonal nigh water table, :ign shrink-swell potential in the subsoil,
10. buildings suble,- to frost leove.

Pond reservoir SLIGRT: Very slow to slow permeability in the subsoil; sas natural nigh water table and potentialP adrea v or dugout ponds.

Dme. dikes I14OD.ATE: Fair to poor stability nd compaction, low permability when compacted; sigh shrink-sveil

and .m.aanluaents "otential; good resistance to piping.

waterwsye Generally not needed. Seasonal wetness severely hinders construction.

SEVERE: ?oorlv 4rcined; seisonai nign water table; slow nermeability; tile do not function well.
rairmge

Terraces and Terraces not needed. Seasonal wetnes; severely hinders construction of diversions.

diversions I

SEVERE: Slow intake rate; very slow to slow permeability; moderate to nign available water
Irriation capacity; surface drainage needed,

Corrosion ODERA E Lo subsoil: IModerate corrosion potential; very strongly acid to nedium acid.

at concrete SLIGMT in underlying material; L.- cotrosion potential; neutral.

UNITED STATES DEPARTMENT DF AGRICULT'rpE National Cooperative Soil Survev 'SA
SOIL CONSERVATION SERVICE in cooperation with

"LLINOIS AGRIULr'RAL EXPERIMENT STAIlCN
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._________________ _ llIIWTlATIES F0R CIIPLAND. PASTUI, ANlD WDOMAlD

CMPiLM d - meral end Suited to corn, soybeans, small grain. gra.a., and legumes where adequately drained, fertilized,
agestlaty feam crops and limed.

Iicature Suited to a wide range of adapted ralesa and legumas.

Few eiistIn S woodland@. Specia to favor: Swamp wnite oak, Plin oak, Asi, Cottonmod, Sy-amore.
WiodIad Suitable specie to plant: Air, Pin oak, Red maple, Cottonwood, Sycamore, Sweet gu.

Site Index ran&e: ?in oak - 53 :o ;5.

PRINCIPAL NA UNiTS, CAPABILITY, AND YILD PREDICTICNS • yields baeed on a high level of alement

"o PS hoe r~oso Cape- SOL, ,*is Corn, Soybeas W t Oats TSUMGuu rasee Pature
Condition H . ur (bil (bu) (bu Hlay (tc.n) (AL D)

2l, 0 o2 I neroded ZINv - 90 32 42 - 2.5

SUITABILITY FOR WILDL:FE
WLuL 31771 in drained area: Well suited to several species of wild herbeceous plants, hardwood

Ogead wildlife woody plants, Stein nd saeed crops, grass&, and legumes.
SUITED in undralnd aroe: Growth of nerbaceous plants, grasses, and legume is m rately

ILL SUITED in both drained and andrained areas: Weli suited to the eatabllshent of several
boadland widlife species of hardwood woody p'jncs and nerbaceous plants in drained areas. Growth of

herbaceous plants is mdertev !; ited in undrained areas.

sUITED in Iratned areas: number af suitable species of wetland food and cover plants is
iWetland wildlife m noderately limited.

WELL SUITEo in undrained areas: Well suicd to several species of wetland food and cover plants
WELL SUTEn and:. cover plantsnnt

LI.MITTIONS FOR RIECREATION I/
SEVERE: Poorly drained; subject to frost heave; high shrink-swell potential in the subsoil;

C.o'tes a seasonal high water t ble.
utility buildinge

SEVERE: Poorly drained; seasonal sign water table; subject to ponding; slow surface runoff;
Tent end camp soil dries slowly.
t inler eitsa

SEVERE: Poorly drained; seasonal nig:i water :able; subject to ponding; slow surface runoef;
Picnic arie soil dries slowly.

SEVERE: Poorly drained; seasonal ! i water tatle; subject to poilng; slow nurtace J:-:;

Fliygounds soil dries slowly.

SEVERE: Poorly drained; seasonal :iigti ater table; soil dries slowly.
PeLce end triale

SEVERE: Poorly drained; seasonal hign water table; subject to ponding; al.w surface runoff,
Golf course falemye soil dries slowly; turf easily damaged when wet.

LIMITATIONS FOR SOK1 OTHER USES 1/
SEVERE: Frequent or continuous water saturation; slow runoff of surface water; may pond i

Residentlal, -Ureiale somm areas; excavations fill with water in the spring; dries out slowly; wet base-
14bc industrial 4.= =ei t menta probable; foundations, slabs, wslks, and streets subject to cracking and t1evingi
wth Mblic Severe caused b frost heau and ,hrn.....:

SEVERE: Very slow to slow permeabllity; seasnal li:s astar table; subject to ionding 1.1
elitic tdk places; percolation rate slower than 60 minutes per Inch.filt fields

SEVE : Seasonal high water table ,,r '- t.,ded -triods; subject to ponding; recel.ea r..noL: ."asge lagooml from higher ground.

, be gstil to evaluated to a depth of fise feet. Soils are rated on the bali of three clases of soil limitations: qlijht
relatively frm of ilUtatiosS or limitations are esily Oetoselm; Moderate - limitations need to be recogni ed. but can be
overcome with correct planning and careful deeign; Severe - lImitatIong are aevie enough to make use queetionable.
(layers my be further sbdivided into Severe and Very Severe where needed.) Ratings may be changed as additional expers-
sac* ad date are obtsined. US OF LMF 4ATI ON T1135 SHEET DOES YT ELMCNATE THE NEED FOR ON-SITE INVTGATIONS.
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Map Svebols A'M %.

Xi,., s woil b;ertes

iOIL INTERPRETATIONS

EsrLm4rEo PHYStCAL AND CHEMICAL F0RLPERTIFS

of mat.ca 1 Fe.II-:
Go ne ral I I:as~ct~ y's5n ASS'. Le.,sdw io 7

Prfi I t 'SDA Tx--.re .-. h 7 . *' o .

C!t 1C." r r, A- 1''. -- e'- --.. ' .

:Aer it ,,

,ardd, loan,~.-j Xto 0.) - ctho5

S_: A-:L:!T% AN:, FEATULES -F-C:A C: AS RE:F hOI~A7Ep:

Topsol N' .

Sand and gravel

7cd fill for IF,:R R.',,> Fa-r oc r ;A>_ . irS,,pact . <.rc-: i

h5 eccIway And streetac> ... ,.

lbrati-o

Foundations for 3 E. RE. ,odi- n-'.,-
lowv builings

Pond reservotr SEVFRhhc t iCc.~ to 0 0 . .dr v d'-.'1-n. 0..cS cc

areas

Data, dikes 1 110DE R, TE. ~Ii L poor s tab iL i ty Anti compac tc-n, a c-rao e 7-,3't .when o '-p. 4. c

and esbankMOVntS :opresiitllty: 1.ir resistaince !0 i'.

%attrsays Nor apo i-le.

Drainage

raeand Terraces c'e e: ,Psci.inP-I ' . iis. ..

di erekn

FMiK-fL. RA dpa 7Et c ra, , 14l' i .rc-

Corrosion SLTGHT ,w' COrrosi-n p0L "ta r.., clI'cc

f oncretee

U'NITED STATES DEPARTI.ENT I~F AGRICOLT.-RE Nat ional Coopera. i - e -A
SOIL CONSERVATION SERVICF in cooperation iith,

ILL-%OIS; AGRICULtV'RA. FXPERIMENT STAYI '
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INThIPRETAThINS 1ills I-RUI[-IiN, PASTURE, AND WOODLAND

Cropland general and f.I ..4 , ,lnO- .. r11o r :i el a -Jge'e-vt -- I~. -a, td
specialty fae crops are nr -uzn ioon iro,

Pasture Sd, 10'oed o vsr.r - r a .2-in' da ,. rs-s .- ,d leg--e.

Woo.3 land .'.--

PRlNCIPAL MAP UNITS, CAPABILi:', AND YIELD PKEDII2:ONS - yields bissed on a high level of managemert

Prnnctpa. ErOS i~n Cap. Class on obenI
, pe CondSto, & ubclass huo, I i(bu) _b _) _ _g_ __ Ia___on_) (AUD)

I I . IA H

WFLL ; rED: well st-Led it' s .- ral specles of wild hierbaceous plaits, hardw-d oodv o-ants,.
Openiand wild... .raases and ,-sor ra, and -cd c rops nav -e l,aied tiv t t n,

7 : Iaa- , '- j.:vs n oz sevrl vprr:.' oi -ard-.,<;-'C D lants

- .. .. hlire -Cr-cnoUS ... rvsrS inc 'dnes. -sd.tnd 4rowt it conifer.,:s -na. : -

-,. Irained. -ier tailr t s -t u and o-d And -1 er ren -rel
Wetlanu .,Lldixte .:i,n, 1d; .' - c, i-arer' 01-r ha i: a, -rforore -nC cons.

LL4ITATICNS FOR RECREATION 1/

SCottages and .. et.
utility buildings

,E 5RE: oh, flood pit' s irit to floodn . Freauency varies.

e!nt al'' Crn
trailer sites

'n1t-. flood uil--n n'i >'. Fan--no dies.

1Picnic areas

I SEVER.F: I i I od i....' i,t lo 1:!. ri.qajcet ".--ar.es.

P laygrounds

-4

il2DERl1,F: 1',n ilood pla-i i~c ''iv. 
0 ~ni' -r'

Paths And trais

MODERATE: On ilood pla: %.inject to floodinf. Freq,e v .aries.
Golf course fairwys

LIMITATIONS FOR SOME OTHER USES 1/

SEVERE: Subject to Ilooding: lail to 901 'tabiltri fo,,ndatios, slabs, walls. and s'roe n

Reridential. commrc d ilecn to cracikcno''esal o frst heave.
Light industrial development
wl h public seee ar

SEVERE: S.bjer ! to :,o'l1 a:l mater I 1"e - r less , !e- i. nc ; n !,e si rin. -- e
setic tank areas.

filter fields

SEVERE: Subc t t, tl,-,J.lc noderste o,-rieaeilit'.. nc-avati n may espose 'and", i--,- ,
Sewge lagoons in some areas.

1/ The soil is evaluated to a depth of five feet. Sols are rated on the basis of three classes of soil limitations* Slilht-

relatively free at limitations or limitations are easily overcome; Moderate - limitatons need to be recognized, but can he

overcome with correct planning and careful design; Severe - ltmitations are severe enough to make use questionable.

Severe may be further subdivided into Severe and Very Severe whdere needed.)
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SOIL SURVEY INTERPRETATIONS i
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Fluvaquent

Map Svsieciw 31 DS ..

1ics- 3j- Soil Series

SOIL INTERPR.STIOLNS

!REF SOIL DESCRI.PTICN The .:iS t,55t *, 1

!IMA'.ED PHYS tCAL AND CHEMICAL PROPERTIES B ased v r .!,4to iro c dr. ... s___

0. ,ater~dl .s.

ne ra I ClassfatZ.0sr d .sin, s~et.____ -aL>: .&e V -

?;'fl- -SDA e02.-e n -~d AA2SHO 5 o ..- ,'.7, SCr ..

eVc s.-

Si.t :tc.-r
--.r sces

WJar.- Tdhte. At C to 3 feet a - s .1w t of t~e 'COO j-s~dll'; i -

5:-.:. 17'. AND' 7E.,7 FFS "i F . 7, r:-

F cR. SortIy -Sas-e 1 0 1-1i Id ters Z W .- ' S. sr'a. 22

Torsell ee~ainrg -11

Send rd araoel

Road fll for t ?rV' rained. satdrat o .. 'a,~'~ '
0
V

Nhi.hway subgrade .rasi

sigwa no street '''C ) 512 I.sx. .f5 . . .

lcation po- iCSDILI t' whe to

Pc,.ndauiOns -or .... .- OtO'1~". 1)

ow buildings II- o~ na

2ond reservoir M(If W~sE. Setto -eosrc "-0 Iol Ci, siC Iodn .'a,. .

tress '. I

ama, dikes iSE"LI'E: P-oo to fiir stabil. sr .;tc-o .'rer'. 2-ol ' . -

and embankements ?.P-,,r~rrrs~h tv l~ re-stance C 2: 4*.S.

~arere~'s Not applLcanle.

ISEVERE: r-r~aike and i lord pr,,-.,. . . -' rie. I'0 5 e C .

*Drainage ie ional .s', water '

*Terraces and ~ ''''

diverslons

SE1.ErJ P1 10 V01 05t t5..,i>. I I a t-1' 1

Irrigation ra-CT I ed! Si-er

Corrosion S.-GH or s Vt2c

UNITTED STATES DEPARTh-EN7 OF' ACRICLLTt'R Nations I Cooperar ,.-~>
SOTL. CONSERVATION SERVIUT in cooperat sot Oit
7LL:NOIS1 AGRIC ::s. , IXPIM J ;.-A
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SEADS SERIES

INTERPRETATIONS FOR CftPLAND. PASTURE, AND WOODLAND

C rupland general and Suitej ,,con"~ nt..c row crop, .. nrh- ,idequatelv c~rained and properly fertilized. .s~d -.,-1

specialty fam crops groutnc corn ir- *.'<ear. h~i , ~ ,sIav tawLes limalt grains.

Pasture 'Ildhe i-1 < t., ir. !ratnoed Jr-.. - ted to wat~er totleranti ra ss-s- .

Piooas t..e ash- a,,dod Ii ' r tiOI,,cA* wt,

PR1NCIPAL MAP 'NITS, CA?3L'' A'ND YIELD PREDIITIONS - yields based on a high Level of manageuent

P:ancipal SoL) Slope Erosion Cap. Cl SS Corn Soybeans Whea Oats Leume'(rass -Txire
. Range _Cond . Sbclass Ibu) (u) (hu) (i) May (tons) (AV D)

11 1 I. 1) I R Wl LOLL FE'

WEI2 t U II'. 1-v rs

Openlind wildli. D -!t-,n , ed .,r.< ,,,;!., ,n ,'t o uraA', and seed crops. wild herbaceous Plants. 'rasses.
, .c ., '.4-esmd:1Idc

- , - .1'-. . . ,-St:Srt fllhmet -I several roeces or hardwood '00d, slants.

''odlo w.,iJiife ."', 1c :. • ' - ,e U .' . .e' noJrate!v flnJred.

ioodli

I - --
,  
- :, ;' "r, : srea': canPr A Sml abli species of wetland foop s

.

.Watlanj il~ i .v A . :ZA
-'ITED on undrained areas: 44.,! to several sr-c:es of wetland tood and cover olants. shalv.w

, .ser :level, ,-.,-. and *)onds.

LIMITATIONS FOR RECREATION I/

% -;iE: II, r i '.. oodrn. veasonal high water abe: sa',etc o :.ros:

iCottages and h,cc.
t ilit" -1 .i nfus

iSF'QE: ?.r:> Ira. j ~- - tr.seasonal -1.1 water tah~e driess

Tent d , ainp
I trailer sites

I icnic areas

.- ,5r ', , •-.. . ,. Hi. seas,~al !1,l water -i. A

Playgrounds

Paths and trails

I tie'.:: P'orl, -Ira-i- . I :.- '- :looA--.1: reonaoil ,-i, .ss:tr tattle .1v st[-!..

Golf course fairys 1 r

LIMITATIONS FOR SOME OTHER USES j/

SE*. r . ''0 :,,..ro :, E" t
l

ntRn..t,-
'

I .. ,irr sat ratron. exoi:.ti,- : "
Resldential. commercial and darn-. h-w r, - por,- r si- i lit' !oundat!ons, sla'q. t-n..,' .ro-
light Lidust ia .-evelcpw5ncl r.- . - sAe 1 lro-t 1,tte.I wth public sewers

Septic tank . mt .I t tii,.~s'I~'~,t'
filter fields

IF
Sevage Lagoons

1./ "he soil is evasiated to a depth of five feet. Soils -p rat-d on the astes of three classes of soil limitations: Sli t

relatively free of limitations or limitations are easil. o,er,-ome; Moderate -limittons need o be reconied. but cn te

overcome with correct planning and careful design; e'/er 
- 

limitations ate severe enough to make use questiona'le.

(Severe my be further subdivided into Severe and Very Severe where needed.)

OF "
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Map oSabols ~.L l~

Illioi~s - 333 "1t St,.

SI L NTE.FPU'.' ot

BRIEF SOIL MSCRtIrIl :I~ Me land cr15000,st . .1.11 po-. n. t; I.. t 1- o~ ,
-cn on bottoml~ndn . *1 - ia 'tor ,I-w .r. I' L.., .-.. r
allout 3'. lnc;.C5 is ;t - -zi- Ilt jo5t t le .. 1; -1 1;.; L 0 .. t IA. .s,,* 1 -1.

sl I't 109t. not fled %J.l th~ s ;; xvl ',t -,i.ld.1 1'. -;I 1y isi. I ... - .;

n.L-.t U: :5er ttlo.1, v

. . . . .s~~3-c.; e, ..

.t&traI
-.. ,.. t r~.

- 7 __ .. e- . dt

~ slce'.. ... s..u - - - -. -. -

31d-I

Depth to Water Table: ocalsoai. .1:;6 to 3 fct' t!.i ,. -he ..prt.:,).
HydrOloffic rroup: B fLoyty to Bedrock: Groliter thanr5 .e,,-,.

!Vot Go.I 1-

Sane and ezra.e1

Road f:ill :.r' , "3 i, i' 500 -',t .11;it: *.55.*;f charaCttl< t -0:5, or. 00. . Iih - .

bi z wa .g-. . Ioodin;: sus...ptilc to frost 3cttoi.

H4ighway and screet !SE VS11F Bottonmornd suujact to ioodt;U;; seai,,nal -t' 45d o,82
-henltt - et.

Fou.ndations for MT'RE I oe cot : 0ding; sesna . ator ts> .e; -d4,rlt 1 hig;h c-pro.. 2 . ,,
1c. OJLL11d O oil :.or t. poor :,car :;or -- '

Ponj veer. MODERAT.: ,sIbiect t.o . .oodlio0 ; iearlv . I . Seosor-o heit i-:.r 1-11 -S C . s

areas :; ncdrdlrcd ireas; vaorS , .. JC 1:,

.~~~.,~ E±e ETRt E . r "'..ctv and coTspac::r -S,,i:itc0 pier?. -cttv --'..oIte, .

and tgt~knnc spres 1llIltfy r r; i. p.. nr

Wae~asGenerall, .1ot oroddi; ncsna. -tnes -gtntr.-r,4y r . 0.I -

IDrainage ed um045 sd t.i neutrl *. t 1 105

Terra%:es nut .UCU. I -ilc- 1
Terraces and r ;ner .,. :- -1 . t

-~ t i e r A. -,. . . .

Crmsaion corito; .8 tvt- it 3O r...

of .snfc-e~e

:. SEIAT * PAR L..' .

R! .. . . 4
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WAflIA)ID SMBZS a

______________________ irERPRETATIONS FOR CkOPLAL, ?AST:R*TE, AND,~L :
"ell suited to c~ntinao,, r. -ro,. -ere adeqmnatel ra nJIOJ anu pror.) urtilizotd. Used

Croplansd -general and mailol ,oar growi 1,g corn andi
specialty farm crops

Seldom US ed Cor pasture except in undriined .r-s. Suited to I %idv ring ci A:dapted arase:.
PSt, and legumes.

I tpeciest :a-or in existlnL: stat r n , ,l-t c.. ,,

Woo-diand'at

PRIN:LPAL MAP !::4 IS. CAPAB .ITAND YIED i, jICT': yi.elk- -el on d ! 4h 1 i ag n

printcipal Soil lp Erosion 'ap. tlas 1"4S88 A.0aL 1t r5.r Pastare
_n Unit s ag Condition &. Souciass ( bju) ~ 'M (ALl)

333 ' to L7. Uneroded 11 :1. -1 5. 1,

WELL SUITED: Well sultod to several o.-, eso Il- heraen los mrao od plns,

Openland wildlife grasses, and lc:n s utted to no euoed crops.

%ILSuITED lIn drained areas: ';I. oi:.tS t . ,ral speci,-s o: :ardwood %oody plants, tild
'Woodland wildlife herbaceous plants, _ra-noso. In,'.ogF- '5.

St'IT7DTo nn;n. areas.:> Cr-h .1 issn 11n -- on, aderitel' limited.

ut'ITED: S:um- er ct siit:L. in 5 r. -.1-mtlarO :5-a 300 Cover -oderately limlted;
VmnE,-s wi-dlite ->deqtiate atar ta;.- !n.-o .. Ic:-ater de- oI'poerts uring dry seasons.

LIMITATIONS FnR RFCIEATICI.'!
SEVERE: Somewhat poorly, Ardtr-:,'-0-:ct -c flsodi.; seasonal oigh cater table; Sib~ect

Cotta~es and to frost hnee.

uttiltv buildings

SEVERE; Somewhat poorly drainud; subject to riooding; seasonal h-igh water table; dries
rent and camp slowly.
Lmailer 1in. s

MODERATE TO SEVERE: Subject to floodirz; Caasonal '-.b'ater table: dries slouly.
[Picnic areas I

~avgroundaSEVERE: Somewhat poorly Joi.- - .. '- i. !odli.co5as- ta. :z ouer tasinbi

?&the ad trails MODERATE: Sonineuhat poorlY 1zrL:,d; s-mje t to Sloodin-;,; sea-%onvl ol,): sater tatle.

SEVERE: Somewahat poorl-- i--d: -:-j;. to ;'-.odvnz fsceK t. ::- he mis
Co~f course tairways slowly: tori e.asiL-. at coT.

LIMITATIONS FOR SOMF CT'iER ISLS I/
SEVERE: Subject to Ilnna Ia. I" c, I:l c- in:tmrt in. Pnmm' ations .ill -tth -ster 'r VIe

Residential, commercial and sprin;; adir tc ns)o.......S. nit:.n.a I..:~ ino t'Is

light industrial de,,elopwent crackting 17ecauqa'i -t -

with public sewers ____________________ ____________ ____________

SEVERE: Subject to Zloding: I!o-'- C, ,in ,bl; rodoocS:- -erm.'mliht - atad
Septic tank a)ercolatuon rate a-., s- - -

filter fields

SEV.ERE: Subsect to tlmn~tia:5; 0'-S 0'Ct

Sawa1J* lagoons

1/ The soil is eaboad to a depth of !ive feet. Sell r!~:a y.~'e-ass !recasso :'l1ntt~~: ilj

r l a t i v e lv f r e e o f L i m i t a t i o n s c r l im i ta t io n s a r e e a i . - -I ! - - -in y - - . le ' - e z o . - -i ' v ' -
:Iseame with correct planning and carefat design; Ses-ele 3 niO:o re ;oe-,e clte to *ab# ace qmestim'sl.-

0Severe may be i-rther suodl-'ided snto Severe al 'c.am:.a-e- 'ees n'."' 1 ' 11 Is S .1 ,xprn--
acec and data are obtsined. USE OF INEVRIItATION 04 TVTI :d!"yT IrOro f&I ',:J"I'Lr T147. ,Tr:l (OR in %-SIT!, IN1',TT!C.. 1: 'Sh

mons -- %2



tEV-G' H
Map Sy.bols HUITSVILLE NLPA 95,1J03,108,114, 113 12/71

Soil Series
Illinla - 77

SOIL lNTERPRETA'IONS

BRIEF SOIL ESCIPrlTON: The Huntsville series consists of moderately sel drained "Id .ell drained nearly level -oils or
bottGulands. They have a black to very dark grayish-broan silt loam surface laver. Th, i.nderlying -ateriai is dj:k ;r'r. -
with some layers of loan or sandy loam mottled wIthi :eil,-Ln brown, gras, -nd 1*' ro.n. lUntsill- .Li I .- a ign
organic matter content in the surlace layer, modort'e erveablity. and a ;igh .v.til :le ater capiat . Lunia- rnosf I

£STIKATED 'r(YSICAL AND Ch!L.,AL S ROPERTIES
or material tvil le l

metal Classci tton nseeediit. .Of% r " S dhrsnk-

:rile USts rexrire :ZLe' iAASH.) 5., i : . , r h0 . .

Surfao layer I
ailt loam C . r.O -lj or A-I 0 .- 2.O ..k1) L J .1-'.3 L,

4' O 0 to 38 Incnea

:..L erl:: CL Or AL A-6 or A-4 5-95 -95 -2.0.

.iow eubrderyn

Silt loam or
loam

Dh36 to 60 Inches. A , . * t -

Dei th to Water Table: Greater to foitr Fltoo tnSect tO annual flooding unless prtected.
Hydrologic group; 3 Depth to Bedrock: Greater than 6 feet.

r TABZLIIn' .AND FEAT PS. E .. : ' :G ,)IL A3 S +', R ',7;lk

7O'Pio o IGOD: Slt loam surface layer mre than 2 feet thick; hph oranic ilatter contn'.

Sn and gral 140 utble.

Road ilk for I.. AIR T POOR: Fair to poor stablity and c opaction o aractertstics; subject to liA; ss.
hid hwiy sub gnadee-

,tehway and street SVsRe: Subject to floodint; sut eptitlcto -rost heave; poor itacility .nre -.g

S ToundatiIna for Ef: : Subjet to louding; sus tible to rost heve; poor 5sta telzt, .

rI w ouidings

Porda e n SErEac: nub cct to flooding; an,!y Li U sandy a ces ri l nts runs. .at.ia i5 p l. - r. I

diart&&n

e OD!stATE: -air to poor stability and compaction; moderate permeability ahen copac 'd; , t

and eia ents compressibility; fair rsstance to piping.

Waterwyl Seldom used; no major contruction probl-.s; Sub)ctt -L" , aaics.

SLIGHT: ";atural drainage is adcqat, ,t .3UbjCt to floodin,= nles prote-tt-d 1b I0-e'. -

Dracnae

Toacel and Terraces not needed. D)Lverstl,011 ray Lo n eud tn otwe places t,) Ititer-,pt :c-n 1 1:mhtr)r,;,.

d tvlrsin I~n

r :1DERATE: Moderate intake rate; ,,_u~t-.,,rmeabilityl; n~igih v. lla ll ,ator c3P.-t': -h.ictt I to
Lrrt$&tCon , I,'ding utnless p rotecto: ,v .. e

Corrosion S1LGHT: Low corrosion potential.; ;:,t lv acid t I".idly li,.a i n,',

'NIT'ED STATES tFPAM:TF' _F ACIC!T ',%tior.a: Caopecot.e ,,L

SOIL LUN5SfRVA' K . ,. i n cnoperStEon aLs

!LLI IIi0 GR1c L I RA .XPI RIMENTT S TAION

A-I. 21
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INTERPRETATIONS FR COLPLAND. PASTURE, AND WCODLAND

Copland - general and Wall suited to continuous row crops ahere high level of ranagemenL 1s used. Corn ano soybeans
[p"i&Lcy fts crops are the main crops grown.

Featire Seldom used for pasture but nell suited to a wide range of adapted grasses and legumes.

_Ste Index range lestlRted) l.ci oaIr -nCine. -

PRINCIPAL MAP UNITS, CAPABILITY. AND IELD PREbtTIONS - yields based on d high .eI o .nnge rn t

lcipaI Set! FZip rosit,. Cp Class .,on 7 o & w~a to eul-iSS Pau.
..it! : Condilicn- Subclass (-,u 'uu H'/- (tons iA'

77O to2% Unoroded 1 1 45 275

S' TABIL .y , ' :L .r

,LL SUITED: Well aulted to several species Of mil( herbaceous plants, hardwood "oody plants,
OpenL4nd vildlfe grasses, and legumes; grain nd seed crops may be damages by flooding.

4ELL SUITED: Well sulted to the estaolishment of several species -t --rdwood oody plants, wild

!?oodimLd wildlife herhaceous plnns, gras.-2s, and legu-es. Rapid ;;ro.th of coniferous 'soody plants
causes early canopy closure.

ln NlfUIiU" : Well drained; number o suitable plants tr ,etl~r., :od and cover very severely
[.etlamn dtfie limiced-. Inadequate -seer table -for s5hallow ,xater developments.

__ __ __..

LIMITATIONS FOR RECREATIONI 1,'

SEVERE: On flood ;lain; subject to flooding; subject to frost .eave; poor stability when
SCottales and wet.
, .'ity buildings

SEVERE: On flood plain; subject to flooding. Prequency varies,

rent and -&,p
! ra'ile c'.,.s

MODMTE: On flood plain; subject to flooding. Frequency varies.

!Picnic Ar,sq

SE'.E: On flood plain; iubjeeC to flooding. F'requency ,,artes.

Playgrounds

P ;ODERATE: On flood plain; subject to flooding. Frequency varies.
Pathe and tirals

iMODERATE: On flood plain; subiect to flooding. FreqLV!Icc ..aries.
Golf course fairays

LIMITATIONS FOR SOME CTHER USES 1,'

RSEERE: Subject to flooding; fair to poor stability; ;oinoations, slabs. .s vcd ctroets

light industrial developmentl subject to cracking :wa se o frns' heave.

wh 'qeI": sawn
[S RE: Subject to flooding; soal is moderately p..rneabie nd ,tin.ated pr.'lao ion S

Septic tank faster than 45 ninutes per lin ch.
filter flt Ids

SEVERE: Subject to flooding; oderste permeabilitv; upper 2 .s 3 :,cet k.h in 'ro, cat:',-.
lewge lagoons

1/ The soil is evaluated to a depth if five feet. Sot:s are rated on the basis of three cdne, c! %011 .,ns s i ht

teltLively tree of limitations or Ilmttations are easily overcome; Moderate - limtat.or.: -e - -e eccgcikzed. tt an 1e

overcome with correct planning and careful Jesign; Severe - Itmitations Are 4evere cnois " ,e iustLOea'le.

tSvI is ay be further oubdi'v ded into sevr and i . .Severe where neede:.) Ratings es, ,.r.grI as d,-t-onal peit-

srs end data are obtains1. USE OF I4,OUATION ON TZIS S1 ET S .T E.II.ATH T E!f t1 ' '-S'lNV fIGA7!OiS.

f " A - i . 2 2-



Ilapludolls
V. S. DFI'ARTMENT OF~ AGRICULT!R1, SERIES FATIMA

iOlL CONSERVATION SEVC STATE MISSCIJEI

SOIL SURVEY INTERPRETATIONS! MLRA log_____

The F'atima series Consists Of deep moderately1 well .Irairned, zodera-,aly permeable soils. :pc2y
the surface is very dark grayish brown silt loam and the subsoil is dark, grayish brown silt loami.
Fatime soils occupy flood plain positions adja~en~t to major str-amz ArAd along o7ld meanders where

-. &.&strai.:tenirng !Ls xcured. S>op grs~ilert3 are less tiaan 2 pe- 'it

-1~~P **F, ,* >

04o.'i A1 -~4- - .. 5- go0- 10--.) 14- J. -,2.: . 1: ,JW

i 100, 100

n~ C.Ccas100n. (-' day duration) Hyd,0o.%a, gr.pt

~ ''~ Flucuiates with -. ae and fall ofT D.et - t-1--o More than SO incries
adlo~cunt 3treams;

_tdi : o riz' - rurr: L

r-£. i~i~r " F .30M AS SOURCE OF SELECTED) mATERIAL AND FEATURES AFFECTING USE

' .4. - inw1eerir.g Soil _&ss

DE, oEE AND KIND OF OI- IMI FATION FO)R SFILECTED USEz,
:0!0T %rfles Flie,4.

Severe- flooding
*U.oorns

Severe- flooding

Severe- flooding

Nit. 86'~.niet Severe- flooding
Without Basements Severe- flooding

Severe- flooding

.1t 1..J. and S,..ts

,Itn,8tFra, ~ Moderate- flooding, Ligineering soil class

MAJOR SOIL FEATURES AFFECTING SELECTED USES

Pond Reseroir Aftas Moderately permeable, flucuating water table

Imbasomnti, Dikes. end L.-es Moderate- compacted stabillty

Draiagef C.pl~d nd ..- floods, flucuation, water table, moderately permeable

ini~titin High available water capacity

* g.,ca.ad Oo~rsonaLevel bottou1and

Orased e,.,.y.Lavel bott~ml=d

.11 23



Fatim--2 DEGREE OF SOIL LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USES

Cavmp At*&* f
¢Picnic Severe: rlooding Cabin Sites 'evere: flooding

Moderate: flooding Faas erate: flooding
tVgmond%

Moderatee floodinja .-

Poths -nd Trt' I..
None- slight , . . ...

CAPA[3ILIry. VbuIL I-sS ACTORS, .\\A N 11 I. YI if...

.... - - -r - - r:l .. yF-.au W.eat +.: :', t. .

S-____ rn yln - 3) e'Ua (

Protected fr, u 0 'o ,floodingI

PASTURELANL %NT) HAYLAN)

%e {r.-i 1 p s;;ec~es, '&" .. . . .Isi,r I'rIandl ;~lrtl ) 1- r.. [- .4-ntr

WILDLIFE HABITAT SUITABILITY

IPotential jr..-- Plo'n,.[,r-

Al Good Good Good Good Good Poor Poor :oo Good P,or
S. ",

-r I L I

RODANGEIAILT

i ~ ~ ~ N.... -,1t P-4 f A, -3a~ •,- , .- b-t,

Phao; f O rd . s Foe hallu~e P .rn .fvo Woodland M, a.nit e-ent HanadsI WIv , .,t a l ':e zojes I n Oltnd
- rlotn Sit n Erso ES oiprnn, j S oirng Pla,'.nt ,:l %lttv d,:

I . -i

WINDBIREAK

Goup Ad'ot. e Te,o. I . ... "Sor lt' ,grlt r'- , , ...

W_*4__V- 11f 11TWg ___

A-!



SOIL CONSERVATION bR Vi. STATE 1 sour

SOIL SURVEY INTERPRETATIONS!' /LRA 1. TA, !C.

The Wabash series consists of deep, very poorly drained, very slowly permeable soils. Typically,
texture S s silty Clay throughout. The plow layer is very dark brown, the remainder of the surface
and the subsoil is dominated by dark gray, very lark jray, or black colors. Wabash soils are in :ow

armas of large flood plains. Slope gradients are less than 1 percent.

ESTIMATED SOIL PROPERTIES SIGNIFICANT TO ENGINEERING 2/

Cosee Percentage s. th.n 3 indhes f Av-,l. SOIl ShYit .
;,Oct re. passin4& Steve Noa-P- - I S-1l

>3in. , t ,.t! ,v . .. . C..c. tion Pot..

,Aprhee) Texture P I n.200 H e

0- L8 sic, c CH A-7-6 -I 95- 52-78 28-55 -0. 06 00- 5.6- Very
i0(".. 7.8 Hig-h

(less
acid
with

1 depth)

Fleedime Occasional to frequent, tostly late winter or early Hydrologic group:

Depthto wate table: At or near surface winter and spring Depth to bedrock: More than 6 feet

CaorseiiyA - u.eafted steel: 4lah Corosivity -concrete: Moderate

SUITABILITY OF SOIL AS SOURCE OF SELECTED MATERIAL AND FEATURES AFFECTING USE
aI.-t"_ Pcor- Very high shrink-swell ootential

'-and * Iamrobeble source

rvel lt lprebable source

rT"8oJl Poor- Silty clay texture

DEGREE AND KIND OF SOIL LIMITATION FOR SELECTED USES

Vale Tnk F Lter Field&

, L Severe- very slow permeable floods

Severe- flooding
Shllow UOzlealvtloaft

Severe- drainage, flooding
Dwellhnee,

with asegmnts Severe- drainage class, seasonal water table, flooding, shrink-swell
Wttbsut , Severe- drainage class, seasonal water table, flooding, shrink-swell

9anitaW Landfll (trench & Severe- wetness, fiodin;. (cover racerial - Severe- texture, wetness

area types) makes manipulation difficult
Lorl Road. end Setsl

I Road*___dmet@ _Severe- wetness, floodln,, very high shrink-swell potential
Potential Frost Action

MAJOR SOIL FEATURES AFFECTING SELECTED USES

P3ead1e~evo ^e* Very slowly permeable, seasonal high water table

Baboak e, Dikes. and Levees Clayey material, high volume change, poor compaction characteristics

De oe a CreptaIsd Pastme overflows, very slowly permeable, seasonally hih water table

tImrtl
Low to moderate 3vailable water capacity, very slow intake rate

Tem*e mo Divese.
bottom land

seed aetemeyp

--__ ____ bottom land

I " Use in conjunction with Guile to Soil Survey intepretation Sheets.

2/ Blsed partly on data published in the Worth County, Missouri
Soil Survey. Classification of material fr'm 0 to 20 Inch
depth will be differnt ..fn, minor phases.



DEGREE OF SOIL LIMITATION AND MAJOR FEATURES AFFECTING RECREATION USE ,

Severe- w~etness, flc~dlnI. F;. rwZl,: evere- w,tflcs

Pa AM.. Svere- we~ness, floodinn ?bf Seve-c- wetne~ss, floo,inD

1Severe- we~tess, floodi.2___ _______________

pat" ad T"ISevere- we tne ss, sk.rface t~txture

CAPABILITY. SOIL LOSS FACTORS, AND ?OTFNTIAL YIELDS--(High level m.aem- I

Silty clay 11

4

PASTURELAND) AND HAYLANiD

C~~op t~ecteo. !l~ n A!*M. f-r Dry!.,rd .!taiJ irg. Prdct on

WILDLIFE HABITAT SUITABILITY

he. Oe.. r... .leh.-Po.stea u or .nro. a htrpotential lot--

..T- ti - I r . d '4t, i Openienid Weo.d 1. nd We '"'d

All i Fair Fair Fair Oo so Fair Fair j 00Oood 7o

WOODLAND SUITABILITY

Phased , O rd8 otn- a Poita Woodland -An.etat H.-cda Suitab le S5ce Other
get Inain Important LEahan Equipment Seedin Plant iT,, Favor To Plant

________ _____ res Index .1er L,rniteuion. l4ota Iiit ot~t

Sic, c !5w3 Pin Oak 5,1 Slight Severe Moderatel eee li a Pecan

Pecan 50PecaP c*m

-%See. of series Stanlet site -ea.0 Cliaa Vegetation and Productivity of Air-Dry Herfheqe (ib. 'as.

WINDBREAK ____

OtatP Adopted Tre.. to Plant T- C2flgttP,edgkt,.r% Ref.ac'

OTHER

A-1. 26



ITSOIL SURVEY INTERPRETATIC!II ;a-I~
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Argiudoll

Z LP
ip Symbol* VIRDEN .RA I08. I, & 115 Date 10/71
Illiaois - 50 (silty clay Soil Series

Lo surface)
47 (silt loam surface) SOIL INTERPRETATIONS

1REF SOIL ESCRIPTION: The Vlrden series conslits of poorly drained soile that ave slopes of les than percent on ;p-
lends. They have a black silty clay loam or sl't loam .urface layer and g gray reavy silty clay loam subsoil mottlad w tc-
brownish yellow and olive brown. The underlying razeria: is silt loam. Virden soils have a hign organic %atter content in
the surface layer, moderately alow permeabllIty .n :-o a ;oii. nd a ni h to very tljs availa'bIe water ... rface
uatar r..noff Is slow cc ondcA.

ESTJIATED PIUYSICAL AND CHEMICAL PPR2ERTIES - rased on cea data 'in, . 2, Ics1, and Ta;.av nnu'n. T i .
I . of Avetrisi * ; ible

General __ Classification . PeriosabilityJ water So:I Shrink-
NO. - No.1' No. 200 Inches capacIty reaction swe.1

Vroflle ISDA Texture I Unified AASHO 5. Z' Z. 0 m 0.074 =1 per hour in.,:n. pH potential

Surfac layer ! !

Silty clay ba,, CL A-6 or )C7 i .O 95-1I- 0.63-2.b .20-.5 6.1-7.3 .ow to
or silt loom tnoderate0 to 1 6 tncho."

Heavy silty clay Cl or CL JA-7 .00 100 95-100 0.20-0.63 .19-.21 5.6-6.5 M derste

16 to 49 inches S g

material at or XL A-6 ) 10o 55-10G 0.63-2.00 . t-.U .o-?.9 1cw to
Silto I¢ 

m o d e r a t e

49 to 60 incnes

Weoer Table: Less than 2 feet below tne surface at least 2 months during the year (usually in the spring).
Wydro agic group: C Depth to rock: Greater than 6 feet.

512AIT AY AND :ZAPKT .iETT2.G SC:: AS RESOURCE MATERIAL

!Fair if remaining soil is not to be revegetated.
Topaocl 'Poor if remaining soil is to be revegetated - poorly drained; seasonal high water table.

Sand and gravel Not suitable.

Road fill for POOR: Moderate to high shrink-swell potential in tt~e subsoil; saturated witn water in the spring;
highwey subgrade plastic index more tnan 45.

ERF I.lT : .• : ,. , T. 'F iC
T

E : s I

Highway and street SEVERE: Poorly drained; se.sonal Lan water table; suoceptible to trost heave; moderate to :ilg irni-

iocation swell potential in the subsoil.

Foundations for ISEVERE: Poorly drained; easont ign ater :ble; moderate to nign snrink-swell Docential in th,

low buildings subsoil; subject to frost neave.

Pond reservoir SLIGHTE: Has natural high water table and potential for dugout ponds.
cress

rDe, dikes NiERATE: Poor to fair stability and compaction; slow permeability when compacted; medium to high zom-

and embankents pressibility; moderate to hign shrink-swell in subsoil; material taken from below 4 feet is
________nn__ subject to Dining.

Waterways Generally not needed. Seasonal wetness hinders construction.

STVERE: Poorly drained; seasonal water table near surface; moderately slow permeability in the sobsoil:
Drainage surface runoff is ilow wit: pondit0 in so-e places.

Terraces and lot needed.
diveers ions

SEVERE: Moderate intake rate; noderately slow per eabillty; igh to very nigh water oidii.g o:o.,'c,
Irrigation needs drainage prior to irriga:ion; slopes commonly less than I percent.

Corrosion SLIGHT: Low oorrosion pocential.
of concrete

UNITED STATES DEPARTMENT OF AGRICULTURE Ndtlonal Cooperative Soil Surve - 'SA
SOIL CONSERVATION SERVICE in cooperation with
:LLINOIS AGRIC-LT"RAL EXPERIMENT ITATICN
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INTERPRETATOINS FOR CROPLAND, PASTURE. AND WOODLAND

Cpl& generalWell suited to continuous row crops when adequately drained and properly managed. ised mainly
Cpeoletty ain crep for growing corn and soybeans.

hea tu tSeldom used for peeture but the soils are suited to a wide range of adapted grasses and legumse.

Nao atural ',oodlands.

~otad a . cnes :a planc; '.n ak, ;reon an, Easterlr.

.'RINCZPAL KOA 1141-3, CAPABILITY, AND YIELD PREDICTIONS - yields based on a high level of menegesent

;.rgua~lgol(k. S'ope Erosion Cape- Crnl Soybene Wheat j ( ts Lerume-Grae sCiture
e Condition i I b (bu) (bu e t ) A

enw - - 125 " 0
4,7 and 50 t o 4. "teetredd r 12 45 503

i' :TA8LL; "f FOR J." DLIFE

Geeltend wildlife wo ody plants, grain and seed crops, grasses, and legumes.
lisEL 3LUITE In drained iril: 'Wall suited to levite" spac~Le or wild herbace~us plntl'a. ISrooG

wO~~~~d 'fo growing grain and seed cropsill)l~ il

POOR.s SUITE in ndrained areas: Poorly suited for growing grain and seed r grase. and
eues; natural escablt9hment of wild herbaceous plantsodarately lnited.

JILL SUTEr D in draLned areas: .io natural -woodlands but well suited to the establishment of

*IlodleM wIldlt e species ol wild herbaceous plants and woody plants.
,SUITE in u.cdrained areas: Lirled production of herbaceous ,lancs, grasses, .nd legume.

~thA~ SZV7 tojrj>I rzas: ,- ber i sairible snecica ii etland 'ood and to tr plants

jstlnd Id~te a~r-lyIlmtd.
WE LL. SU-Tl .n -drained areas: .ell alted to several species of wetland food and cover plants,

Sca w water !evelopoents.

LIMITATIONS FOR RECREATION 1/

ISEVERE: Foorly drained; subject to pondi g; seasonal hign water table; moderate to high

Cottege and Ihrink-swell potential tn the subsoil; subject to frost heave.

Gu.]lity buildings

MEVERE: Poorly drained; subject to ponding; seasonal hsign water cable; dries slowly. Turf

T ant m Camp easily damsaged when soil is eCt.
SraA oer ,it"8

tS "MRE: Poorly drained; seasaonal hign water tablte; subject to ponding; dries slowly. Turf

kicml areas eailly damaged when soil is wet.

SEVERE! ?oor7y drained; seaonal lgn -ater table; subject :o ponding; dries Icwl'.

Fgrounds

SEVE: Foorly drained; --gonl -:water table; aubect ondi J-es 1-ly

jYathe end trails

it, m rs firss SEVERE: Poorly drained; seasonal hLgn water table; sublect to ponding; dries aloaly.
ToI oo fe~rvaye

LIMITATIONS FOR SOME OTHER USES I/

SEVER2: Frequent or continuous water saturation; slow or very slow runoff of surface water;

lstaksol.. enrci&i sad may pond in soma areas; excavacLona fill with water in ce spring; slow to dry; wet

light iodustrial develOOost basemnents orobable; foundationa, slaba. walk#, and streets subject tO cracking and

With Pubtic "esare ' eavnin cauaed by :r'ac ,lvc and 6hrink-svell,

SEVERE: Poorly dralned; eeasonal -.ter table noar surface; nodarately slowly oersnable in the;

qple tajk subsoil; aubject to pnndln. ?eraol..c;n r, e ttlosted to he 4lver ctan nO *:
L
Ic.a

filter ftelde per inch.

SIVERZ: Lpper lh Inchee Is !ittghn organlc matter content, sublect to ponding; seasonal ster!
seee legws table near surface.

l 7w seil Le evaluated to a depth of five feet. Soil# ere noted on the bals of three cleses of soil limitatione Slight

relatively free of llmitatione or LailtatianS are easlyi oercome; derate - limitations ieed to be recognized. but can Se

overcome with correct planning ind e eaful design; Severe . limitatione are severe enough to make ase qe¢tionable.

pI.veg wy be further eubdilded into Severe and Very Severe where needed. ) 'aring. 'y be cnanged *, dditic nl -,s-,rl-

an.e and data are btained. US OF 1FORIMATION ON THIS ShE T DOES NOT ERD4fTNATE THE NEED FOR ON-SITE LTNISTIGATIOhS.

213
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Argiudoll
rEV-JAT

Nap Symbols MUSCATINE MLRA 108 2ate 2/71

Soft Series

Illinois - 41
SOIL INTERPRETATIONS

5*13? SOIL WILSCXIITrON Th e iscatlne ae:ria consists of somewhat poorly drained soils that have elope& of 0 to 3 parcen:

on uplands and teraces. They have a black wilt loam, urface layer and a dark grayilh brom silty clay loam subsoil. -he

underlying material is milt loam. Muecatine soils have a high organic matter content in the surface layer, moderate

permeabiilty, and a very high available water capacity. Surface water runoff is 1cw.

M aANCHMCAL PROPERTIES - ated on test data from .bersev County ll~le ______I of material A&lb

also"__ I_____ Flsicto bot ivermablity water 5011I Shrink.Sc 4 Nh. cirri ty reaction Swell

Profile USDA Texture Un d AAHO 5.0 mm o 0.074 mm or h~r P.. H potential

Silt lam I.L or CL1 A-4 or A-I 100 CO 95-100 ;3-2.cO
11 to 16ic~

Silty clay loam CL or CH A-7 100 100 95-100 0.63-2.00 .19-.21 5.6-6.5 Moderate
16 to 48 Inches

I' r lyin8

material CL A-6 or A-. 100 100 95-ICO 0.63-2.'0 .18-.23 6.t-7.A Low
Silt loam

48 to 60 inches

Water Table: Temporarily I to 3 feet below surface in the spring.

My ou 4op- 3 ptb to nk: Greater than 6 feet.

SUITABILITY AND FEATURES AFFECTING SOIL AS RESOURCE MATERIAL

Surface: Good - 14 to 20 inches of silt loam; high organic matter content.
Topsoil Subeoil: Fair - silty clay Loam; sticky when wet and hard when dry. 2

Not suitable.Sam and Zravei

lea fill for Subsoil: Poor - moderate shrink-@well; subject to frost heave; plastic index more than 20. 1
dagmy eubgrada Underlying material: Fair to poor - low shrink-swe11, fair to poor compaction; plastic tldex 13 to 20.

DEGREE OF LIMITATIONS AND SOiL FEATURES AFFECTING SELECTED JSES P'

igbmy and treKt MODERATE: Somewhat poorly Irained: seasonal ltzh ater cable: susceptibl-e to .-st heave. sIthoi! .

location plastic and has a moderate shrink-swell potential; material nderlying subsoil has low ar.-k-

______________swell.Foundations for MIRATE: Somewhat poorly drained: seasonal high water tible; subsoil has high coprasaiblltt and no-

law buildilngs rate shrink-sdeil potential; underlylin material has low 3hrink-swel; susceptiile to troat
__________heave.

F'ad reservoIr MODERATE: Underlying material has moderate permeabilitV; seepage hazard; has teporsrv seasonai htzh

amea water table and potential for dugout pond.

ses dikes SLIGHT in subsoil - fair to good scability and compaction; good workability and resistance to oling.
and meankmaimte MODERATE in underlying materiel - fair ti poor stability, coampotion and resistance to piping: fair to

-dzd rkbilit.

SLIGHT: Wetness may hinder construction some season#.

MODERATE: Somewhat poorly drained; water tabl, temporarily I to 3 fset below surface in the Spring;

Drainage moderate permeability; surface runoff is slow.

Terraes and SLIGHT: Generally not needed. Wetness may hinder construction some leaeonl.

diversiona

MOIIRATE: Moderate water intake race; moderate permeability; very high water noising capacitv"

Irrigation drainage needed in some places for maximum crop yields: high crop yield potential.

Corrosion SLIGHT: Low corrosion potential; vidium acid to mildly a'alile.

€ f ooonrets

UNITED STATES DEPARTMENT OF AGRICULT1R National Cooperative Sotl Sur- ey - ISA

SOIL CONSERVATION SERVICE in cooperation with
ILLINOIS AGRICULTURAL EXPERIMENT STATION 
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NUCAY11SEsLaIS

. RuI: AT:O $ MeR CPL4ND. PASTUJ AN* D VOOtLAD

418PAi & - neoal aW Volt Suited to commonly gron crops where adequtely dalined. Used mainly for growing torn

1"PWare Seldom used for pasture but ia wall suited to several species of adapted grasses and lesgues.

tHBilAnd 00 natural woodlands.
I Suils sp cies to planti Ash, White pine, Norway spruce, R l pine, Red napLe

FPP.NCZI
L 

W UNITS, CAPABIL17Y, ANY Y fLD 1UlMCT Sl- yields based on a high level of emngesnt

C-nito I I b) () (u
41 0 roi 31 one 1 .32 S 140 48 58 85 5.8 290

___________________ SUI'flT'f MR WJtt.LIFZ
IU. SUI-ZD: ielL tuitel to several species of wild herbaceous upland plants, hardwood woody

Ls. mLa4M Wildlife plants. rein and seed crops, and grasses and legumes.

LL I-ITL..: .ell suied to *,Se establl'n~enc of several species of wild herbaceous upland plants

wiVd li,1.'e and htrd.,ood woody plants. Rapid growth of coniferous woody plants causes early
canopy closure.

UI TEl Number of suitable plant -pecies for wetland food and cover moderately lmLtedC In-
ft1htZmo ut ldlif adequate water table for shallow ._4-r developments and dugout ponds during dry

s easons.

___________________LZNXTATIOIS FOR RECREATION l/-
MDRATE: Somewhat poorly drained; susceptible to frost heave: moderate shrink-swell potential

utt.agee an in subsoil; saterial below subsoil has low shrink-swell.
ci ity buildings

.'antad cpOMAT: Somewhat poorly drained; seasonal water table at t to 3 feet; slow to dry.

M A: Somewhat poorly drained; seasonal water table at 1 to 3 feet; slow to dry.
Plmiht areas

MODRATE: Somewhat poorly drained; seasonal water table at I to 3 feet: stow to dry.

MODERATE: Somewhat poorly drained; seasonal water table at I to 3 feet; slow to dry.
Patina Saw! tr5

MRATE: Somewhat poorly drained; soft and wet in the spring; slow to dry.
,Gott sa flrusys

L__ITAT__ FOR S0OM DIM USES 1/

MODERAE: Periodic water Setu ration; excavations may fill with water in the spring; wet base-
etwdeatial. orlal sod ments probable; foundations, slabs, walks and streets subject to cracking because

1 ekaeeriel davelo of frost heave and shrink-swell of subsoil.

.AZMOD : Severe in some areas. Moderate permeability; some areas periodically saturated
t" with water at depths of I to 3 feet. Estimated percolation rate ranges from 45 to

Lice, fields 60 minutes par inch.

mt3aT!: Moderate pemeability; sceaonal water table temporar'ly At depths of 1 to 3 feet:
f V La- surface layer poor for embankment material and floor of lagoon because of hLigh

organic matter content.

/ no sell is evaluated to a depth of five feet. Soils are rated on the bass of three classes of *oit llitAtions: Slab -
rellsAey Lim of ljiLtatoes or limitations are easily overcome; Modrat - limitations need to be ee essed, but can be
ovmoe with correct pleaing and careful deaign; seer - limitations are severe enough to make use questionable.
( em be furetb subdivided into Sever and V.1.ty ell Wwre n oded.) Rarings mv be changed as additional expert-
ad and data are obtained. USE OF IShOl .TlON ON MS SHEET ODES NOT ELIMINATIE NEED FOR ON-SITE I'tWSTIGAIONS.

2 of 2
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Table. No. Title Page No.

1 STATISTICAL ANALYSIS OF PHYSICAL, CHEMICAL, AND BIO- B-i
LOGICAL DATA FROM SIDE CHANNEL; POOLS 24, 25, AND 26;
MISSISSIPPI RIVER; 1974

STATISTICAL ANALYSIS OF PHYSICAL, CHEMICAL, AND BIO- B-2
LOGICAL DATA FROM MAIN CHANNEL; POOLS 24, 25, AND 26;
MISSISSIPPI RIVER; 1974

3 STATISTICAL ANALYSIS OF PHYSICAL, CHEMICAL, AND BIO- B-3
LOGICAL DATA FROM RIVER BORDER AREAS; POOLS 24, 25,
AND 26, MISSISSIPPI RIVER; 1974
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LOGICAL DATA FROM DIKES; POOLS 24, 25, AND 26; MIS-
SISSIPPI RIVER; 1974

5 STATISTICAL ANALYSIS OF PHYSICAL, CHEMICAL, AND BIO- B-5
LOGICAL DATA FROM MAIN CHANNEL, LOWER ILLINOIS RIVER, 1974

6 STATISTICAL ANALYSIS OF PHYSICAL, CHEMICAL, AND BIO- B-6
LOGICAL DATA FROM SIDE CHANNELS, LOWER ILLINOIS RIVER,1974
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LOGICAL DATA FROM DIKE, LOWER ILLINOIS RIVER, 1974

8 STATISTICAL ANALYSIS OF PHYSICAL, CHEMICAL, AND BIO- B-8
LOGICAL DATA FROM RIVER BORDER AREAS, LOWER ILLINOIS
RIVER, 1974

9 RESULTS OF CHEMICAL ANALYSIS OF HYDRAULIC DREDGE EF- B-9
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10 CHARACTER OF MATERIALS DREDGED, ILLINOIS WATERWAY, B-10
MILES 0.0 - 80.0, GRAFTON TO LAGRANGE, ILLINOIS

11 CHARACTER OF MATERIALS DREDGED, UPPER MISSISSIPPI B-li

RIVER
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Table 1.

Stat tcl ~Alysts o et Pyo&sa aed ChemUaL seat fre
St4Mk ft==&- f.l 24. 25, et 264 M-soissppi M4v; .194.

sida1e I Oxygen (00). mg/1 6.5 0.6 12 9.5 2.3 11 7.9 2.2 23
feavera~wue. C 2 2.1 it 21.2 1.8 10 23.9 3.3 21
Tuthldsty. .flIUs 13. 128.6 12 61.3 31.1L 12 138.6 120.9 24
pe 1.7 0.3 12 0.1 0.3 12 7.9 0.3 24
ietAl AMLkatcy. MtJI 140.4 11.5 12 177.8 35.2 12 159.3 31.8 24

stused Owmft (DO). mg/I 5.1 2.2 a 10.0 2.0 9 7.7 3.2 17
foepstegee OC 24.8 2.3 6 21.0 2.3 a 2. 3.0 14
fatbL41LY. M12 238.3 133.6 10 39.0 30.3 9 12.1 132.7 19
114 7.6 0.2 10 8.1L 0.4 9 7.5 0.4 19
fatal 4£11a11lLY. 0g/I 142.6 11.5 10 162.7 30.9 9 161.6 34.1 19

CWWaaL 141ociCY. fPa 1.2 1.1 3 0.0 0.0 1 0.9 1.1 4
ttlee&14 Slids al/ 0.4 0.3 11 0.1 0.0 9 0.3 0.3 20

Saed~1 Slk. ca 14.1 9.0 3 32.1 9.9 12 26.5 12.0 1s
bseh. Is 3.0 2.1 U2 2.0 1.9 12 2.3 2.0 24

Imitume Chelstry (ALI uits uttllkg)!

14%.us Ultrows r03. N 13.9 6.3 S - 8.9 6.3 3
Srte 91crages 1.2. 2.2 . 3~ . 2.2 0.3

uwata iflerogm. K* . 10.7 11.s 3 0.1 0.03 6 4.2 &.6 13

fetal fbumpIhrua 64.2 24.3 3 535.9 285.3 a 354.4 333.6 13
aTwal Kjacds"h M11 M MN~Cr~) 677.6 683.8 5 940.1 68S.0 8 639.2 "62.0a 13

Amna A 30' 1.9 3 - - - 3.0 1.9 5
I.I e6575.0 3447.8 3 1163U.3 1JR

2
87.

6  IP76.8 1070.4 13
soaaa 1k 28M.7 233.0 5 303.1 312.0 8 410.7 300.0 13

La 6.8 3.0 3 11.8 9.4 3 9.9 8.1 13
caiumCd 0.3 0.1 5 0.7 0.4 a 0.4 0.4 13
AWa 2M 93.7 100.3 5 40.7 41.3 Al 73.4 68.0 13

Narwmy Ug 0.04 0.03 s .0.07 0.04 9 0.1 0.06 23
ChIaL2 Om3an Demand (COD) 2330.0 2142.6 S 30)33.8 27P40 6 " 19477 21773.4 13

Cada0.1 0.06 S 0.04 0.0 6 01 0.1 13
lbinal 0.06 0.02 3 0.05 0.03 a 0.1 0.02 13
lega Orpaak Carbon (TOOI 4052.6 3360.6 5 11391.3 . 8275.1 8 6507.2 7559.4 13
jitsuee 4- !ILrLte Sittogon - - 1.2 0.0 8 1.2 0.0 £

wage Cheulatry cer/t unlese moted):

Okemee Oftrwge 303.6 0.8 0.1 3 -- - 0.6 0.1 3

-azr: Eicsoe 10.301 .2 3 -- - 0.1 0.02 5

mwau Ifog.I. 9" IN.4 0.7 0.3 3 0.06 0.02 a 0.3 0.3 13

ftal Pbesphecuft 1.4 0.1 5 0.2 0.03 a 0.6 0.4 13
fatal tjedahI Microaen (M)I 0.9 0.2 5 0.7 0.1 a 0.8 0.2 13
Irtkl A 0.004 0.001 S - - - 0.004 0.001 $
It"M ?a 2.3 1.3 5 1.4 0.4 a 1.7 0.9 13
?%Mamae tk 0.4 3.2 5 0.3 0.6 a 0.4 0.4 13
Lead ft. toi/L 4.2 1.3 5 50.0 0.0 a 32.4 23.2 13

cadalee Ca. ps/c 1.0 0.0 S 5.0 0.0 a 3.s 2.0 13
fIt 2a. 6.03 0.01 5 0.04 0.02 S 0.04 0.02 13
1karcr 11c. 404/1 4.8 7.7 5 1.3 1.6 a 2.8 4.9 13
Ohinleat ORYSIe Demnd (COD) 33.4 8.0 5 19.1 13.7 a 24.6 M3. 13

6rsd .81 0.0 5 0.0 0.0 8 0.004 0.00S 13
PbO 0.02 0.03 5 0.004 0.0 8 0.009 0.02 13
fTOLa Otalt Ciarbaf (fOI 6.9 3.3 5 - - - 6.9 3.3
#&crate 0, icrice Nitrogen .- - 0.8 0.3 7 0.6 0.3 7

NMI. mean value

so. 94 a mu"b.' *1 cb..-vattavl

UWI.:8.0 n.0"6601 i-I.



Table 2.

Stt mili~yAe of Na~iea1 mW Qbw&~ &a o
mina Cbamal; ftol 24, 25, a" t6,. MLM.lspI liwer; 1974.

'-iv 1114 __ SOD&O.0er 1*14 Ov

IS .h A.) ., .o . 13 9.1 0.9 13 5.0 1.4
C,~4~~e -C 25.7 LA 11 21.9 0.9 13 23.8 2.2 .~111~3 fl06.2 i 13 24' .2 1) 159.6 149.4 7

.KL 91.1 0.2 12 i.s0.

S2S.6 1.Z 21.7 0.5 13 23.7 2.2 26
f~~(. ~210.2 1L, I A71 13.1 12 1"3.5 149.9 :5

7.7 1 13 7.9 0.4 13 7.6 0.3 26
139.0 k4 3 166.5 5.0 1] 112.7 16.1 25

C~~~lV1'c~.(q2) 3.3 12 1.3 0.4 13 1.1 I.A 25~'~ebei1d...~0.5 0.5 13 0.1 0.03 13 .3 .4 35
1c4 3k s- - - 39.3 6.1 U 39.3 5.5 11

P. 7.5 1.5 U3 1. 1.6 13 6.8 1.7 25

* it-.Jn 10 13.3 3.7 13 - - 1.3 3.2 11
" Lr,-. -0 2. 's 2.0 0.4 11. - -2.0 0.4 u.

At 7 ..- -. , 5.1- L.,' u 3.1 0.2 13 2.5 2.) 24

0o. 1 LJ.4aj1 70.1 105.2 5135.p 54.5 13 45.9 $0.6 1
Udlste As 2.2 1.4 11 -- - 2.2 1.4
rroo re 4W5.1 2195.3 11 5896.2 1723.3 13 5931.5 1177.0 it

rnapeIa173.0 115.? u 118.4 55.3 13 176.0 56.5 4
Le 2.8 0.) 21 2.3 0.5 13 I's 0.1 .41

CJJs i0.2 0.3. U 0.3 0.1 13 0.3 0.2 4~ o43.7 715 11 l4.2 3.4 13 27.5 21.0 ;,4
.. cyp.s 0.1 1.03 if 0.34 Q. 13 0.1 0.05 24

Cb"1 Wax, 0y7n 5s5is. .. . 292.3 23;.4 11 1127.7 1056.2 13 740.2 595.4 2A
9~od .1 0.03 11 0.03 .0.004 13 0.1 0.05 74

rap'. 0.1 0.1 10 0.033 0.00's 13 0.46 0.09 d3
Total 0ega1 Cat...s. (TDC) 1529.' 1426.4 11 424.5 396.8 13 $36.7 1054.6
Ittrato + Ritik'.. 100 - - - 1.2 0.0 13 1.2 0.0 03

-C-ttur iQ01 00C .jj~ ~ .- ~0.1 0.5 12 - - . as03 1

91C~ ~rj* 0.0.1 uQ 12 . 0.0 13 t. 0. 25

let&, 2 .3 0.1 12 0.2 0.02 13 0.7 1.4 25
ltts. xj~~i4~h. L l'S .1 0.5 12 0.8 0.1 13 0.9 15.4 25
Ats tISc A's 0.00. 7j-w2 11 - - - 004 0.002 11Ft,,p .5 i. 2 L 0.2 13 2.2 1.' 25

P-dusm"3.3 0.1 12 0.1 0.03 13 0.2 0.1 25
L~ad %., .a.t 6.4 A.? 12 50.0 0.0 13 29.1 22.1 i5
Csdzl5 Cd. A.811 1.0 0.0 12 5.0 .0.0 13 3.1 2.0 25
ZLor ?A 0.03 0.01 12 0.1 0.1 L3 0.04 0.09 25
bt9rsr 4 '; 4.5 3.1 11 0.8 0.7 12 2.06 1.9 23
n%.Qtea1 'ho 5 374. 6.0 11 15.3 4.3 12 17.9 11.2 22

0.01 1.0 11 .0 0.0 13 0.005 0.001 :4
0.01 107 1. 0.01 0.002 13 307? C0 24

TwsIO.a..c C.IrN. j uc) $.1 i.0 12 - - - 1.1 3.,j i2
*1t"45** 4LiS -Alr* 1.3 0.2 13 1.0 0.2 .3



Table 3.

eaU~ttAptlWL Analysis of Phy sal and bse ia Data froz

River Zwdor Arsa.; eel 24, 25. and 26; Nisalass4i t uvter; 1974

bwAsks- C 14 Ovee Dto
mo. -Us. we.

: L.. wJ .. ' '.6 2.. 1I 9. 0.7 23 7.9 1.6 23

j .5.4 .
4  

12 22.3 1.0 13 23.9 2.3 25
.W' ±dlc. IcD 80.4 136.7 12 40.0 14.3 13 L33.4 L53.9 2
fu 7.7 0.4 12 U .1 0.3 13 7.9 0.3 25

,.ca -, - n. . J .~o 1. 12 1"6.2 13,S 1)i53.2 L6.9 25

.'.~solv~d - (D), .~,~1 5.5 0.3 12 9.0 0.6 9 7.5 1.4 21
Topracu:e. oC 15.8 1.3 12 21.7 1.0 a 24.2 2.4 20
"sa± Tj V Z"I 2;.5 125.2 12 40.0 9.0 9 174.0 131.0- 21

, .7 .. 12 8.2 0.2 9 7.2 0.3 21
7.W -... 1-.d 13.3 12 167.1 5.6 a 150.9 13.4 20

OTr= V.O1tY, .' 2.2 1.0 12 0.9 0.7 11 1.6 1.1 23
5.tclahki SoIlIdS, alie 0.5 0.4 10 0.1 0.03 U 4.3 0.3 21

.: 7.4 0.0 1 44.0 11.4 1 4L.4 14.1 14
7.) 1.$ 13 3.2 2.3 13 4.5 L9 235

MR-A01 value
SD - scandard deviation

No. obs - number of observations
- indicates no sample taken



Table 4.

St~tt~tLC.1 MWlYsid Of PhYaleLL aaW- CbSLAal Data frin
D~c.,; Pool 24; 25i and 26; M±.eiesippi Uiver; 1974.

V~tbeSO Obs Iso obs 11 FD

IDO ~z~W). 6.6 0.6 It 9.) 0.9 11 6.0 1.6 2?
.. .oct :6. 3 .4 11 21.9 0.6 1 24.1 2.5 22

3d .6 0.2 It 6.2 0.) 11 1.9 0.4 22

01040t. J~ ~v- (D)04 . 6.5 i') 9 9.0 1.1 1 7.6 1.5
le~pgvztur.. L 26.0 1.4 9 21.7 0.9 7 24.1 2.5 16
,n, -idL-.y * $21 275.0 83.4 10 65.6 10.Y 7 8". 8 126.7 17

,41.6 a.2 10 3.) 0.2 6 7.9 0.4 16
~ .t.li~*.~21349 44 10 1.6t.) 4.5 1 1.48.0 20.5 17

Caunenc Velocity. fps- 1.9 0.9 6 0.4 0.5 10 1.2 M. is
2s3!sleSlids. gall 0.4 0.4 U .1 0.03 11 0.3 0.3 22

3tk ~ .8 0.0 1 37.5 6.1 11 24.7 12.4 1.
4 .4 1.4 U 1.9 1.3 U 3.3 32

N~Ot e; mea- na value
SD - itandari deviation

No. obs - number of observations
- indicates no sample taken



Table 5.

ItatlaimkiL lst ~ u et SE ?ysissl ad s4L" ft&& Ire
hm Ch1m, Lwowe Il11190" Mvev, 1974.

5eie.ft-% 1271 cow Priae

sivimvw owne Coo). igt SA~ 0.3 6 . 0.7 8 8.9 15 12
1&,!,,gam. OC 2C.2 1.2 8 ,1.4 1.1 5 24.0 2. 7

J"titp 7 1"4.5 41.2 8 1o. 0 17.t 6 127.3 '1. 12.
14 7.6 0.1. 8 7.7 0 .1 6 1 .7 0.1 12

fT841 ~1a1~y AI153.5 20.1 8 197.1 7.1 8 175 37.1A 12

0110I1gd Oxyla (DO). asi 5.7 0.5 1 6.1 0.7 8 7.5 1.3 a
T.oupusuro. C 25.0 1.5 2 21.0 0.6 8 22.0 2.0

?bdtfu165.0 21.2 2 117.53 30.9 6 2.34.4 41.5
7.8 0.4 2 7.5 0.1 6 7.6 0.2 6

ThgWa AUASkaty, meJ L L39.5 34.1 2 200.8 12.1 6 165.5 13.2 8

0&wegt 141414. ts p 1.9 0.268 1.3 0.5 6 1.6 0.7 12
E&euisee bl 511. 81/1 0.2 0.1 8 0.1 0.0 6 0.1 0.80 12
6mg Usk. cm - - - 24.5 8.1 8 24.5 8.1 6
De b. a 7.7 1.2 s 5.2 1.9 6 6.3 2.0 11

lilla S1LZS"4n *3 2 4.6 2.1 5 3 14.8 2.2. 5
21v.1 t fitjm "0,.x 2.1 0.2 5 3 2.1 0.2 5

1m~ witragaa 13 .2 52.9 Lo9. 1 5 0.1 0.02 5 24.5 77.9 10
Twu1 awpborma 137.1 46.3 5 392.4 195.0 5 284.7 169.9 10
I""l Ijaumbi IS1roges (TM) 283.3 365.2 3 341.0. 369.3 5 295.7 350. 7 10
AOW Am 6801.4 3695.6 5 -- - 4601.4 3695.6 5
Irm if 4w7.0 2848.9 5 910.0 5294.3 S 685f.5i 445.3 i Z
mmauzas ft 232.2 133.0 5 454.4 243.0 5 343.3 225.1 10
L,04 ft 3.5 1.7 5 4.8 3.2 5 4.0 2.5 10
c~almmCd 0.6 1.0 5 0.5 0.2 5 0.8 0.2 1*
&.. MR 68.9 19.3 5 32.7 24.0 5 46.6 28.8 10
-gem me 0.06 0.03 3 0.1 0.1 5 0.1 0.1 10
mada ms Downud (cUo) 003.8 53.37 S 12)14.0 12;20.8 s "M58. I4q2?.9 10
C~iA@ 0.1 0.04 5 0.03 0.0 3 0.09 0.08 3

.j& . .2 4 0.03 0.01 4 0.04 0.02 a
Twal Oacaula Carbon (TOCd 2131.6 1W3.9 5 4.0 4560.0 5 3402.9 3s;.g 9 1
38gm.. + xtrita s1415mm g- L 2 0.0 5 1.8 1.0 9

lisgeme vicroian 903.A 1.4 0.3 3 - 1.4 0.3 5
Wuait. witroge. N2*Y 0.1 0.03 5 - - 0.1 0.03 5

.AMMA UOtriaf N 3.9 0.7 0.2 S 0.1 0.03 5 0.4 0.3 10
14".1 pto~moifm 1.4 0.1 5 0.5 0.1 3 0.9 0.5 1c
TOWsal .1.4 Microgaa (TO) 1.02 0.3 3 0.6 0.1 5 0.9 0.2 IQ
Arsenic A 0.003 0.0 3 00 0 ~ o .oo s
Ulm 1 1.3 0.4 5 2.7 0.? 5 2 0.9 10

Rapes0.1 0.02 5 0.2 . 0.03 5 0.1 0.03 10
L.ad pb, usl 3.0 0.8 5 50.0 0.0 5 28.9 24.9 10
Oftive 3d. 1,61t 160 0.0 5 5.0 0.0 5 3 2.1 10
Im JI "S0 0.01 5 0.04 0.02 S 0.04 0.02 t0
11ftry~ ft. vs/t 5.2 S.7 5 1.02 1.1 5 2.1 4.0 10
Cbmiet aS 60 OhmW (Cag) 23.8 8.8 4 16.5 8.2 4 21.1 8.1 a
CON.Id 0.02 0.0 5 0.0 0.0 5 0.00% 0.0os 1c

pumt0.02 0.03 $ 0.01 0.004 5 0.0% 0.02 10
legAl Oramic Cart... (11C3 4.3 1.? 5 3 - 4.2 1.1 5

s1Vg icfice mitroer"- 2.5 02 5 2.5 0.2 5

1 3.vw*

as e seam8ird d"vIaeim
8.6 0 eah.1 of 4..rvall1.1mm
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Table 6.

Statistical Analysis of Pkiydatl eaw Qwedaa Data frea
sft .& 1. M~ilo"Rv IA ,14.

32. 213 - fn11k 1916

Ci) s13.5 0.0 2 6.6 0.3 3 7.4 1.7 5a64 1.0 3 20.7 1.3 3 2. 3.4 4
.Nnbad~ty. TMW 121.0 19.7 3 ts.1 13.3 3 LOO. 3 21.0
A 7. G.:1 3 7.7 0.2 3 1.4 0.2
!OLn4 AlkuSalty. mg/ 161.3 1.3 3 2".8 0.0 3 181.1 11.7 4

plontowgiz 1iezc.)

sts"9Iva 0mpef (DO). .3134 0.1 2 311.2 1 4.4 1.4
?Tieum. C 21.0 0.0 1 20.5 0.4 2 22.5 3.4
TWbIdliy. .111 134. 29.0 2 90. 14.1 2 112.3 31.7 4
.14 7.7 0.1 2 7.3 0.0 2 7.4 0.1 &.
14"1, AMlafty* ag/l 164.0 2.8 2 201.0 0.0 2 162.1 21.4 4

SVlctp.1.9 0.0 1 0.9 00 £ 1.4 0.? 2
bleba314. 0.1 0.1 0.1 0.1 0.1 0.03 6

Sam"4 3jj* to 2- n 2.9 4.4 3 21.0 4.4 3
agol. So3.s 2.3 3 2.5 2.3 3 3.2 2.2 4

Ninae. ple"Ke" o]O. 9 20.3 3.7 2 - - - 20.3 3.7 2
h1W12a 4ltroWel W02*' 2.3 043 2 - - - 2.3 0.3 2

A~fta RUMP% N) I 93.3 "6.a 2 0.1 0.01 2 47.7 47.0 4
Tocal pbsov. 14.3 4.0 2 703.0 120.2 2 340.9 403.3 4
tols gjedabl Nitrv.es (TWO) 1109.0 92.fl 2 1105.0 332.3 2 997.0 234.9
tm" A 500.0. 707.1 2 - -500.0 707.1 2

3m ?a 134-3 3913.3 2 2%~230.0 1624.3 2 103.1 4094.4 4
onem MR, 311.4 234.9 2 359.0 3.3 2 433.2 214.4 A
,ea" U12 1.1 2 1.3.1 3.9 2 12.7 3.3 - 4
CIA1m; d 0.3 0.02 2 0.7 0.1 2 . .A 0.04 4
21*. as 9.8 14.7 2 78.3 13.35 2 U.3 14.8 4
seMYmme 0.02 0.02 2 0.1 0.1 2 0.07 0.04. 4

CIZI" go bassed (COD) 3424.3 1177.3 2 210. 0 1333. 2 18p1.3 1y77.3 d.
CyauSim 0.2 0.0 1 0.04 0.0 2 0.09 0.09 3
ftmmL 0.1 0.03 2 0.03 0.0 1 0.03 0.0) 1
IN"1 Gmmtc WOteODS 434.6 3.4.8 2 2.jY00.0 343.7 2 3777.0 2714.3 4
mute mgriU. Umes - - 1.2 0.0 2 3.2. 3.9 4

!amt @ummlset. (all uless satad):

litvars glareinm 303.3 1.0 0.1 3 2 1.0 0.1 2
imtris a lvages $02.3 0.1 0.0 2 -- 0.1 0.0 1

Am"&& Emicros 011.10 0.4 0.0 a 0.1 0.01 2 0.2 0.2 4
lnsal fapbonao 1.4 0.1 2 .0.3 0.1 2 0.9 0.3 4
Totnal £jolda*1 viroem CO 0.3 0.3 2 0.8 0.2 2 0.3 0.3 4
&fes" As 0.003 0.001 a - - - 0.003 0.001, 2
Km. F. 1.3 0.1 2 2.4 0.3 2 2.0 0.9 4

Mocw* I 0.1 0.0 2 0.2 0.01 1 0.2 0.02 4
ied pb. mIA 3.5 0.7 2 10.0 0.0 2 24.8 24.9 4
Goodal. Ci. .git 1.0 0.0 2 3.0 . 0.0 2 3.0 2.3 4

SSW to 0.03 0.01 2 0.1 0.03 2 0.05 0.03 4
Mareryfti . iNu/I 0.5 0.0 1 0.1 0.0 2 0.3 0.2 4
Chevata 0mpg.. Ofsae (COD) 74.3 71.4 2 20.0 0.0 1 37.7 40.1 3
Cpintda 0.02 0.0 1 0.0 0.0 2 0.007 0.01 3
Pmom 0.004 0.0 2 0.004 0.0 2 0.004 0.0
Toeal Orgamtim C..hem (TUC) 4.3 1.4 2 - I . .
milesa.. # ligra. r ue- 2.8 0.2 2. 02 2

011S. 0 * .

VMS swv -.a 'l.@
20 -fts-jjr4i-u.fr'.4 d

ane smm?,. of ub..reaffIme
- Soieae so &a*&* e1ab.,

B-6



Table 7.

3eatt".sM. Awyaa of lP"0aal md Cbom Be -

Dli. 19 lineKlhiSovSwt 14

"A" -I La3 (Surface):

plooove Oiigem (WO. MC/I .6 0.0 1 6 0.0 1 ?.1 2.1
Tom"Ar~or. oc 21.5 0.0 1 n.S 0.0 1 25.0 3.5

wb1Jlgj* nol 180.0 0.0 1 115.0 0.0 1 137.5 31.6
-s 7.6 0.0 1 7.5 0.0 L 7.6 0.07 2
Total hULkIlatty. otJa 164.0 0.0 1 201.0 0.0 1 182.3 26 ' 2

0.'a qzp (DO), * 4I - - -

toonet"Ve.~

Total Alkllafty. W&'- - -

Vb9@141 FASSUVM..CO:

onm Waoti? fps 2.4 0.0 1 6.00 0.0 1 1.3 1.7 2
IS8101 $"Ads. M1/t 0.1 0.0 1 0.1 0.0 1 0.1 0.0 2
Ummw" & - - - .0 0. 1 22.0 0.0 1

0g.a56 . .3 06 1 2.OS 3.6 2

gfo te,- mean value
SD - standard deviation

No. oba - number oi observations
- indicates no sample taken
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Table S.

R& .rdmuw Ai.,m LaM U1mls, Rivert 1974. ___

Ju 1970 1414

ftegelved 0uMCa COO). AgA 3.7 . 11 4.9 0.9 UI 7.2 1.8 .12
Tepeature. Oc 2. 1.1 11 23.3 2.1 11 24.9 2.6 UZ

go 7.5 0.3 11 1.4 0.3 11 7.6 0.3 22
2.*W 1 AkalI7. W.41 149.1 11.7 11 196.3 0.6 10 111.0 U8.3 11

fty,1mamtC&L ItS.3u0):

a"ele Oxygen (DO). 061L 6.0 0.8 3 8.9 0.3 3 1.3 1.7 6
Temolatug.. Oc 23.3 0.6 3 22.3 0.0 3 23.S 1.7
?mgbiditl. JrJ 204.0 46.9 3 93.0 13.2 3 149.5 01.2 I

gO 7.S 0.00 3 5.1 0. 3 78 0.
?st" 1 halat 7 . agit 132.0 26.9 3 702.0 .9 3 10. a2.2 6

vioWM4.j 1.9 0.3 11 0.0 0.3 U 1.2 @.9 a2
Sm1m Soia ". m15 0.1 ILI 10 .0.1 0.00 U 0.1 0.00 21

Sm akas- - 1 . 4.0 11 3.9 0.4 U1
Z 03 1.3 U; 1.4 1.0 11 3.4 LZ 32

!ote: - moan value

SD -standard deviation
No. obv -iaber of observations

- indicates no sanple takenI
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Table 10

CHARACTER OF MATERIALS DREDGED
ILLINOIS WATERWAY
MILES 0.0 - 80.0

GRAFTON TO LAGRANGE, ILLINOIS

Course Silt
Mile Locacion gravc-i Sand Sand Mud Debris Shells Rock

25.5 H. Diamond Island 5 40 20 10 30
28.5 Crater Field 2 12 40 20 10 16
30.0 Willow Island 20 20 10 10 40
31.4 Old Katapaville Lock 10 10 80
33.5 $ilvez Creek 35 40 15 20
34.2 Above 3ilver Creek 35 40 10 15
35.7 Aaple Creek Lower 40 20 20 20
38.0 Twin Islands 5 50 10 15 20
40.5 Spa- Island 50 10 15 20
41.5 Pear. Island 50 10 15 20
42.5 Hardy Creek 50 10 15 20

44.0 'an Gpso i Lowter 50 10 15 20
4i.0 Ian Geson 50 10 15 20
4F.0 Buckhorn Island 50 10 15 20

47.0 Hiliview Landing 40 20 15 20
48.0 Pilot Peak Landing 40 20 15 20
49.0 Bedford 40 20 15 20
50.3 Little Sandy Creek 40 20 15 20
53.0 Needsome Creek 20 40 15 25
55.5 Florence, 111. 20 40 15 25
5C-.0 Big Blue Creek 10 40 10 15 25
60.5 Griggsville Landing 5 45 10 15 25
62.5 MauvaLs Terre 5 45 10 15 25
63.5 Mauvais Terre Creek 5 45 10 15 25
6,.0 Naples, III. 5 45 10 15 25
66.0 McGees Creek 5 45 10 15 25

" Meredobia Island 5 45 10 15 25
I . Meredosia, 111. 5 45 10 15 25
72.0 Above Meredosia Bridge 10 45 10 20 15
73.0 Wilson Island 5 45 10 25 15
75.0 Kamp Creek 60 20 10 10
77.0 Moores Landing 60 20 10 10
79.0 Indian Creek 5 55 20 10 10
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Table 11

CHARACTER OF MATERIALS DREDGED
UPPER MISSISSIPPI RIVER

Course Silt
Mile Location Gravel Sand Clay Sand Mud Debris Gumbo Sher

208 Piasa Islana Lower 1 15 65 5 14
219 Squaw Island 1 40 40 4 15
221 Hd. Island 521 2 40 40 3 15
224 Hd. Enterprise Island 2 40 45 3 10
226 Milan Landing 2 40 45 3 10
228 Hd. Dardenne Chute 2 45 40 3 10
230 Fruitland (Colden Eagle 2 40 40 8 10

Ferry)
232 Two Branch Island. 2 40 40 8 10
234 Sweden Island 2 40 40 8 10
236 Martin Towhead 2 40 40 8 10
238 Heae Turkey Islard 2 40 40 8 10
243 Wilson Island 2 40 40 8 10
245 Turner laland 2 40 40 8 10
247 Jim Crow Island 2 40 40 8 10
249 Stag Island 2 40 40 8 10
251 Sterling Island 2 40 40 8 10
253 Head Sterling Island 2 40 40 8 10
255 Reds Landing 2 40 40 8 10
257 Kelly Island 2 40 40 8 10
263 Tisdale Island 2 30 40 15 13
265 Coon Island Lower 2 30 35 8 15 10
267 Head Slim Island 2 30 35 8 15 10
269 ji aranth Island 2 30 35 8 15 10
273 Ciarksville 2 30 35 8 15 10
277 Pharrs Island 30 55 5 10
281 Buffalo Island 2 30 60 8
287 Fritz Island 2 40 40 8 10
289 Copperfield 40 50 10
292 Atlas Island 40 50 10
296 Cincinnati Landing 2 40 50 8
298 Tom Taylor 2 40 50 8
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1 SURFACE AREAS AND ASSOCIATED PERCENTAGES CALCULATED C-1
FOR HABITAT TYPES IN POOLS 24, 25, AND 26, UPPER
MISSISSIPPI RIVER; AND 80 MILES OF THE LOWER ILLI-
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JULY AND SEPTEMBER 1974
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7 COMPOSITE LIST OF ZOOPLANKTON SPECIES COLLECTED C-13
FROM THE MISSISSIPPI AND ILLINOIS RIVERS DURING
JULY AND SEPTEMBER 1974
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ESTIMAXTED TOTAL ANNUAL EXPENDITURE FOR WATERFOWL IN THE
MISSOURI AND ILLINOIS COUNTIES OF THE STUDY AREA

.,t



APPENDIX C CON'T

Aable No. Title Page No.

38 PERCENT OF EACH WATERFOWL CATEGORY HARVESTED C-9bt
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Table 2.

Cczpo%.'te List of Phytoplankton Species Collected from the
htissxssiL~i and Illinois Rivers During July and September 1974.

-- Tax& MasisilpI River rlnt i

Side M4ain Side I ain

-- - Channe Channel1 I Channel Channal

Actinstrua aracilimum G. 4i. Smith sa

. hatlts hii Lagerheim

f. Binticl.earia sp. WitLTOCk x x

Ch3.orella ap. Bey'erfack x x

C taiu cerc~.n k~S.-Irank) Ehrenberg

f . cutum kLlrngbye) 8rebisaon x I

$ Clueterium, sp,. Hitzsch x

f Coalaatr'm microporum Naegeli x I

C. reticulattum (Daneard) Senn a

'2riciztnia Bt~~lr A r.) ;,ay x

C. tetrapedia (Kirch.) W. G . S. W.et K

Dictyosphaerium pulchellum Wood x K

31morphococcus lunatus A. Braun 4____
franceia ovalis (Franct) Lemmermenn -- K

Giceocysti a ia Kuetzing) Lagerheim x ___ ___

Goleakinia radiata (Chodat) Wills x

Lagerheimia quadriseta (Lemm.) G. M. Smith x

_____________ _________ FrK K ______

!lonoraphidiun contortum (Thuret in Brebisson) xx

[ . lacustris Choat K

r .pueillt Hansgirs x K x

Oocystis sp. Naegeli x I

Pediastrum boryanwe (Turp.) Meneghini x x x

P. duplex Heyen x x x

P. simplex (fleyen) Lemmermann

Scenedeamue abundans (Kirrh.) Chodat

S. scuainatua (Lagerheie) Chodat

S.armatus (Chodac) G. Mi. Smith -x
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Table 2

C,-=...r List of Phytoplankton Species Collected from the
Msslss;ij.i and lilinois Rivers During July and September 1974.

?Lississippi Riverl TIlinL.IS River
________ Channel IChannel Channe Chnl
T~.SSie Main CSide Xann

S.tl avr.c r7 , tmm ida -Riah tngr

dimk' Z)I-.b (Turp., Kuetzt.1 xx Ix

apoti.nlis F.:Richter x x x

S. sa~r~c~da:ar. alternans G. H. mitn 1
Lc i r e- .e r S.-,iroeder) :.emerzn.m x

Sohaeroc-s.,._ ter 'TIjdat 1 x ___

Tetraedron minimuwu (A. Sr.) Hansgird x

T. MUurCUM (A. Braun) Hansgirg x

T. mutlcum var punctulatum (Reinsch) It

.regulate Kuetzlng

I. rigonuu (Naegeli) Hansgirg x x

'ietrastrum, ilabrum (Roll.) Ahistraux & Tiffany x x x

T. heceracaiichum (Nordst.) J-hodat x x 4

Tetrastru x sp. .h.~dat - x___ ___ ___

CHRYSOPHYTA

Centrales

Coscinodiscus denarius - x

C. rothii (E-) Grunow jx x x

Coscirnodiscus sp. Ehrenberg a, x

Cyclocella dtOMUS Hustedt x

C. Lodanica E I~nst.

Sheet 2 of 7
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1:able 2.

C~oso%1e List of Ph~tuplsinkton Spocies Collected from the
Kisaxsssipi and Illinois Rivers During July and September 1974

Tdxa I3j1s ippL Rivert Illinois River
S ide Mai Side Main

-~~e ____ ___-___Canel !Channnel &n Channeln.

CHRYSOPHI :A (zontintied

Centrale. - - -nje

C. Seneghin1dna %:ivtz!1g A -

Uyclotell :f. ocel Late Pantoes-k ____

x:. perlulata (Agardh) KuetzAig a aa

C.poeudostelligera Hustedt aIt

C. stelligera Cleve N Grunow -a x

_______________________ ___ __ X x

M.ls ~a mbiua ar nw 0.usisi Mller a a

M. lcansc (ihrenberg) Kuet- ..g x x a

V'. varians Agardh a ___ x

Melosira sp. Agardh a a ___

Stephanodiscusaestrea kEhrenberg) Grunow a a

S s irea var. ?
4
inutula (Kuetzingj tGrunow. a

S.invisitatus a ] ___ ___ ___

S ig,~rav Ehrenberg a a x

S.tenuis Huatedt a a al

Stephanodiscuo sp. kLhrenberg x

Unidentified centrics -- It~

Achnanthes cf. brevipes Agsrdh a

A. anceulata var. haynaldii k1stv.-Schaarschl Cl.

A. inutissini (Kuetzing) Cleve

A.hnanrthes liP. bory x x

Sheet 3 of 7
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Table 2.

Composite List of fliytoplankton Species Collected from the
Mississippi and Illinois Rivers During July an& September 1974

mississi pi River Illinois liver
Tax& Side Main Side Mi

_________________________________________ -Channel Channel Channcllj Channel,

CHR'LSOPHYTA (continued)

Pennales (continued)

cf. Aaohioraj normanL Rdbenhorat x

Amphora sp. EhrenberK x x

Asterionells formosa Hasm, x x

A. formosa var. graci lima (Hantz.) Grunow

Cocconeis pediculus Ehrenberg x

Cplecentula var. euglypta (Ehrenberg) Cl. x x

C. scutellum (Ehrenberg) x

Cymatopleura soles (Brdbisson) W. Smith x X

Cymbella sp. Agardh x x z

Diploneis cf. elliptic& (Kuetzing)

Fraglleria brevistriata Grunov x x x x

F. capucina Desmazieres x z

F. crotonensis Kitton x x

F.,nitxschioides Grunov x

P. vaucheriae var. Vaucheriase (Kuetzing)

Fragilaria app. Lyngb. a x x

Gomphonema olijacaum (Lyngbye) Keutzing

Gphonema sp. Agardh

Gyrofi.Lgm scolproides (Rabh.) x

G. spencerti (Quek.) x x x a

Hentrechia amphioxys (Ehrenberg) Grunow x x

Meridian circulare (Greville) Agardh a x

Navicula confervacea var. perearine (W. Smith)Grunow a

Nexisua. Greg. 1% Grunoa x

!L gaearia Donk, a

1. infleza

!. jancenlata Kuetzing x x x

N. luzonensis Hustedta

Sheet 14 of
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Table 2.
Composite List of Phytoplanktoo Species Collected fromn the

Mississippi and Illinois Rivers During July and September 1974

[ Zlishissippi River Illinois Liver
Tax& Side Main ISide mai

Channel Channel I Channel Chann,

CNI(YSOZ'HYTA(cniud

Pennales (Cuntinued)

H~. miniod Grunow x

N. mrdlis Grunow x

N. mucica Kuetzing x x

N. notha Wallace x

Npelliculosa (Breb. ex Kuetz.) Hilo* x

Npupula Kuetzing x x a

N. secura Patrick a x

I. tripunctata (0. F. MUller) Bory x

Nivicula spp. Bory x x a x

Nitzschia acicularis (Kuetzilg) W. Smith x x x x

N. cammutata Grunow a

N.dissipate Gruno, x x X. x

Nitzschia cf. gracilis H~azch. ____

N. palea var. tenuiroetris Grunow

N.paradoxa (Ginel.) x x a

N.siamoidea (Nitzsch) W. Smith x

N4. trblionella (Hantzsch.) a a x

Nitzschia app. Rassall x x x

Pinnularia abscura Kraaake

Pinnularia op. ____

AhoicSp!henia Survacs (Kuetzing) Grun- as Raben'ax x

Stauroneis Ehrenberg

Surirella anaustata Kuetzing

S minuta Bribisson x x

cf. S. ovalis griison I

S. ovata Kuetzing x

Surirella sp. Turpin x

Synedra acus Kuetzing x

Sheet 5 of
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Table 2.

Composite List of Phytoplankton Species Col lected from the

Kissiasippi and Illinois Rivers During July aiid September 1974

MIississip.pi River I llinois River
Taxa Side li jSde ui

- -____________ Channe Channel Charnel Channel

CHLOROPHYTA (continue~d)

Pennales (continued)

S. amPhicephala var. austriaca (Grunaw) Hustedt x

S. delicatissi.. W. Smith x x x

S. delicatiasima var. anaustisalma, Crunowi x

S. fasciculata (Agardh) Kuetzing I x

S. fasciculata var. truncata (Grew,) Patrick x

S. filiforuis var. exilia Cleve-Euler x

S. nana, Meist. x

Sruepena Kuetzing X X

S.ulna (Nitz.) Ehrenberg x x

S. ulna var. chaseana Thomas x x x

S. ulna war. contracts idatr. x

S. ulna var. lonaissme (W. Smith) Brun. x x

Synedra sp. Ehrenberg x I

Tabellaria flocculosa (Roth) Kuetzing x x

Chrysamownaae

Dinobryon, socials Ehrenberg x

Ophiocytium capitatum Wolle x

Amenallum guadruplicatum Br~bisaon

Anabaena unisPora Gardner x x

Anabsana Sp. 3017 x x

Amacystis cyanes Droust & Dailey x x x

A. marine Drouet & Dailey a a a x

A. hermalia (Menegh.) Drouet & Dailey a a

Anacystis sp. Meneghtni a

Coccohloria peniacystia (IXuetzing) Drouet &Dailey a x

Coccochioria ap. Sprengel x x

Maresoniella elegans

Oailtorta anjuina, (Bory) L6omont

c- 7



Table 2.

Cooposite List of Phytoplankton Species Colle2cted from the
Hississippi and Illinois Rivers During July and September 1974

Msissipi River 1ilin~.L River
Tax.a Side IMain Side main

______________________________________________ Channel IChannell ,-i~n,! Channel

CYAN4OPHYTA (continued) 
F

Occillatoria sp. Vaucher x x x

KEiGLEkOPHYTA-PY RRUPHY TA

Euslena ecus Ehretibcrg a x x x

Eupien& op. Ehrenberg x x I

Coretium hirundinellai 0). F. Ni~iler) Dujerdin x

Glenodinium penardiforme kLinde.) Scthilier x

?hscusa cuminacus Stakes x x a x

P. acuU±DaLus var. drezepolskii Skvortzoj x

P.longicauda (Ehrenberg) Dujardin a

P.trigueter (Ehrenberg) Dujardin x

Phscus op. Dujardin a

-racholomonas crebea (Kellicott) Dot landre x x

T. dubia (Swir.) Defiandre x

!. ranulosa Playf air a ____
T. pulchella Drezepaiski x

T. schauinsiandii Lemmermann x x x x

T. similis Stokes a x x

T. voivocina Ehrenberg x

Trachouoonas sp. Ehrenberg x x

C- 8



Table 3.
Statistical Analysis of Biological Data from Side
Channel; Pools 24, 25, and 26, Mississippi River; 1974

JO1Y 1974 3R-ewtr 1.7, ,,.

140. so .

PNoea.c lo..1
SOta~ 5 Obel X i3 31.1 K -j .~

Chlorophyta 153.6 149.2 12 621. 493. 1 12 38d ' - . *

Chryeophyca 2576.3 b,)2.6 12 5056.6 1061 6 .- 381 5

Cyasophyta Z9.2 73.3 12 807.9 65)., 2 ..

lu enop44yta 61.2 '05.5 12 178. 285., 1. 13C.1
Total Denstcty 2842.3 721).7 12 6667.1 1590.4 12 4;5.
specIe. ODvertiy, d 3.10 ).86 12 3.80 0.3d 12 3.45

£vo..as Inde.. 0.82 0.14 12 ').7 )IS6 12 0.0

loplanktao (00, 0:

Clio4era 1.7 1.3 12 2.3 2.3 12 i.5 24

Cooepoda 3.3 -34 12 34.6 9.' i2 1. . 24
lotifere 4.5 13.3 12 ;6.6 34.1) 1,, 116 3.
Total Deanoty 8.5 14.8 12 51.7 17 6 12 31. .,- -.

'Specie. DllareitY. 1.42 1.32 12 3.03 ). .? 7 2 '3.2 :.2 :4
t.eft"8e Indx. a 0.94 2.36 7 0..3 ).12 112 1 1 .0

OILgOCK'.ts 321.9 .'.6 12 .76.9 5;7. 4 12 34..17.
ulnadinee 0.0 ..3 12 0.9 3.2 )-

P.1.s~da, 29.1 41.2 12 19.3 5.. 12 2
Gasctopcda 3.0 .0 12 1.6 8 12
Cruacacra 0.. 1.- 12 1.0 2.0 2
Tu rbolaris 0.3 ,.3 32 3.0 0.0 12 0.3 . ,4
14tda 1.1 1.4 12 3.0 1.'0 1.,
Inseta 505.1 .253. 12 564.9 376.0 2 5.15. '2.

Total Denoi:y -858.5 1389.6 12 106.-1 547.3 i22 151.1 .3.
Secies Olversly.

, 
d 2.26 .. 10 12 2.60 3.68 .2 2.-.3 .: 26

Eveness Index. a0.73 0.29 12 3.80 3.08 2 . .0 2
Wombe of Tax& 6.1 5.9 12 11.4 2.7 22 9.2 A-- 24

NOTE: i = mean value
, SD - standard deviation

No. obs - number of observations
- indicates no sample taker,
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Table 4.
Statistical Analysis of Biological Data from Main Channel;
Pools 24, 25, and 26, Mississippi River; 1974

JuLS 914 SPt'e 2 19
T
4rtod.

No. No.

Voriabl. 5D -O6. x SD 06. X SD 'Lb.

Chlorophyis S0.5 57.9 13 Ob2.4 5765.5 1 20,336.0 .137.2 26

Chryo-phyit 366.7 213.1 13 ?209.2 8264.2 13 3773.0 6706.5 26

CyaOG.AYtA 15.7 32.b 13 U 64.8 607.8 13 30.0 536.4 26

lugl ophyta 30.1 37.5 13 36.0 53.9 1 33.0 45.6 26

Tota.l DenICY 433.0 217.' 13 4VII1.5 14,3718.3 13 2477.3 1w .550.1 -

SoectI.. 31"ersty, 1 3.2 4 ).o. 3 3.31 1.12 .3 .2? 0.9 24

Ev.wu..a lodes. a 0.88 3.07 11 0.10 0.2- 13 0.79 O.19 26

loo@laitcm to. / n:

C14doora 0.2 J.. 13 2.2 .9 13 . .' 26

Coppod 1.5 2.1 13 10.3 9.5 i3 5.9 $.. .26

1tio11ra 0.7 1.0 13 15.5 13.1 '3 9.I 11.8 26

Total DonsIty 2.5 3.3 13 28.0 23.b 13 15.2 19.5 26

Species Ot00r84t7. 4 0.68 0.99 13 2.62 1.23 13 ".65 1.-, 26

Evqnaes .ndex. a 0.97 0.06 5 3.67 0.06 11 .)0 3.26 16

leochos (nolu2 "

0l1ocha4CA 23.0 81.7 13 5.2 14. 2 3 .4.1 58.: 26

HIIrUdio. 0.0 0.0 12 0.0 3. 13 0.0 0.0 25

Pe1c79ode 0.3 1.1 13 1.2 2.2 13 3.7 1.6 26

Sascropoda 0.3 1.1 13 0.0 0.0 13 0.2 03 26

crusacc. 0.0 0.0 13 0.0 0.3 13 0.0 0.0 26

Turbe.larti 0.0 0.0 13 0.0 0.A 13 0.3 0.0 26

46"Coda 0.0 3.0 13 0.0 3.0 13 0.0 0.0 26

1nstcl: 29.3 38.0 13 250.5 .85.8 13 139.9 229.. 26

0ocal Ogl..Iy - 32.9 87.4 1) 256.3 298.1 13 131,, 239.0 26

Specie. DiVersity, d 1.11 0.96 13 1.50 0.72 Ii. 1.31 3.85 16

v.niewe Index. a 0.63 0.45 13 0.61 0.36 13 O.bJ ,).J , 26

4ua6.eq if Tax& 3.0 2.7 13 5. 2 12 4.. 3.5 26

NOTE: X = m.ean value
SD = standard deviation

No. obs = number of observations
indicates no sample taken
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Table 5.
Statistical Analysis Of Biological Data from MAin

- ChanneL. Lo _ie11iois jV2~ 1974

-h .,o~hy .3 , 2r

ill d .- 1 .4

r~to hyt 57.22 !Z.9*-
3. pe9 13. , 9 1 6 Iz5

C-s' 3 6 3572 .2 2.

:Iadocerd 1. 3 6 .53
Coe.410. 5 3 23.

6. 6.
Spezies 21 r2- .S6 2 99 6 1..32 2. j5Lvenn.e.d :n" 5 3.. .76

3enr7,cs 't.-

0.7 .
H' r .d 70 13.

:,.a - -

Zurbellarl- 0 .0 .3.20.27 'Neaod .2 2.0 6 ).0 90 6 ). 0Injece3 U~0 i.9 6 95.2 51. 55.6 6.'Otal 18Ai~ 553 ~ ~ . 126.3 35.1specie. 31e. j: 4 .91 ;.51 6 2.5 3 5 .1 3,Evenesi :nd x, 0.02 ;.0 .61 2.73 5 3

NOTE: mean value
SD =standard devia-0.1

No. obs =number of observ at4ios



Table 6.
Statistical Analysis of Biological Data from

Side ChanneL_ bwz T in -U2j a j9 .. .
4 e, _1111-

. 3 • 3 .D 3
3 1. 3 . -4

3,] ' ' 

..ei S 3'.vecg' , .5. ,]S ]3 .3t 0.I ) ...%

"Cant..- .5a. ,,a 7, 34 3 037 3. .

1 3
0a 6 3 1.3 .

r - ra 3 . 1. 3 . .) t 3 J= :

eri".LC-,. 0 . . 33 . 3 57 3 . :
"  

"
g

4 c, ea IIf e a 0.3 3 it, 3

..9 0. 07 3 .8 D.02 3 . .

enne ~ ~ ~ '7. --6ex e.S .t 3 ,1..7 .6 ] 0 ".$

7..3". 3 I ) . .) 3 653

. . 3 .0 3 0. .2..
0.0 7.0 3

3 3 '.33. 23
3 P. 3 -7 3 .

0.23.Oitoty 3 30 0.33 3 2.87 0
£Zve.nes tajel. 3 .38 0.06 3 0.3 3.A t5
Sister at taxi 1.0. 7 2. 3 .3-7.7

NOTE: = mean valte
SD = standard deviation

'o. obs = number of observation
- indicates no sanple taken
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Table 23

Plants Colleczted it'. 1974

Rue,--!a 3:-

ACERAC ZAE
Acer nu'.,un13L
Acer SaCChjariniwM T

A IZOACEA E
Moliugo vertic1iata L.

AL ISMA CEAE
Alisr7 a plantaso-aquatica L.
Echinodorus cordifolius (--.) Griseb.
Sagil:zaria g-raminea >!ichx.
Sagittaria latifolia Wld

AYARAN-i .CAE
Amaranthlus hvhbri-'us L.
Atnaranthus spinosus L.
Azaranthus tamariscinus Nutt.
Araranthus tuberculatus (Moo.) Sauer
Froelichia gracilis (Hook.) MIoq.

ANA CA RD ACEAE
Rhus aror!'atica Ait.
Rhus giabra L.
Rhus radicats L.

As±im:ina triloba (L. Dlunal

APOCYNAC 7A E
Apocynun canna.binum L.
Apocyrnum si'zer-izu.n J'aczq.

AQ UTFOLL TAC AE
Ilex deciJua Walt.

AR.ACE'AE
Arisaae7a dracoritium' (L.) Schott.



Table 23 (conc.)

A S C7 7 p :_-% ).', -
Asc!E,-ia, *irtel2.,c (?ennelI) W4oodson

A 5

RALSA'iNTi*.C

I mpd ins a neis Xero

BE TULA C LA

BIGNONIACEAE--
Campsis ra-lians L. Seem..

Bal RG !:;AC ZA v
Heliat~rapium indicum L.

Carrpai.ul", arerica-na
LobeLia carclinal 's L.
Specularia perfoliata (L.) A. DC.

CA PPAR IDA CEAB-
Polanisia dociecandra (L.) DC.

CA PR IF(- L~CEAE
Lonicera japoni-a Thunb.
Lonicera morrowi Gray
Sambucus c~inadenais L.

cerasziun %-11rtu L.

Lychnis alba ll
Silene stallata (7-. Ait. f.
Stcllarla media (L.) Cyrillo

CELASTRAC7AE
Euon-y7,us am;ericanus L.
Euony~cus atropurpureus Jacq.



Table 23 (cont.)

CERATOPHYLLAC-7Y-
Cerataphyllum demersum L.

CTENOPODIAC7EAE

C';C2.lomna p~~~m(Spreng.) Coult.

COKLD=LACE'AF
Cotpmelina A3iffusa Burm.

GO,\'OS Tr-D.7
Ambrosia arre=LJs14folia L.
Ambrosia trifida L.
Arcti'jm irdr2us (Hill) Bernh.
Aster lateriflorus (L.) Britt.
Aster parviceps (Burgess) MacKenz. & Bush
Aster pilosus Wilid.
Aster simol,-x Wilid.
Bidens bipinnata L.
Bidens cernua L.
Bidens comosa (Gray) Wieg.
Bidena connata Mu1fihi.
Bidens frondosa L.
Bidens polylepis Blake
Bidens vulgata Greene
Boltonia asteroides (L..) L'Her
Cirsium ugr (Savi) Tenore
Eclipta alba (L.) Hassk.
Erigeron anntxus (L.) Pers.
Erigeron canadens L.
Erigeron strigosus Muhl.
Eupatorium coelestinum L.
Eupatoriumn ru-osun (Houtt.)

a~rf~i sturnMichx.
Helianthus anzuus L.
1ye zf.lia ta %Wil Id .
Lactuca canadensis L.
Lactuca -loridana (L.) ~arn
Lactuc-. Scariola L.
Polyna canadetisis L.
Tyrrhopappus carolinianus (Walt.) DG.
Solidago altisaimna L.
Sonchus oleraceua L.
Vernonia altissi'a L.
! 7errnonia baldwin Torr.
Vernon.ia -ii'rica Faf.

Xanthiu



Table 23 (cont.)

CON VOL VIUACEAE
Convolvulus sepium L.
Cuscuta cuspidata Engelin.
1pomoea hederaceiae (L.) Jacq.

Ipomoea lacunosa L.
i no eaD a ndu-,r ata (7. . W. Mey.

C ORUNA C F-AE
Cornus drurrmndi Meyer
Cornus florida L.

CORYT.A-CEAE
Alnus serrulata (Ait.) Wilid.

CRUCIFERAE
Barbarea vulgaris R. Br.

LeoidiLTI virginicum L.
Rorippa islandica (Oeder) Borbas

Rorippa sessiliflora (Nutt.) Hitchc.

CL'CUR3 IIACEAE
CitrulIu3 bulgaris Schrad.
Cucurbita foetidissina HBK
Sicyos angulatus L.

CU PRE SSAC EAE
Juniperus birainiana L.

CYPERACEAE
Carex squarrosa L.

Cyperls acuminatus Torr. & Hook.

Cyperus erythrorhizos Muhl.
Cyperus esculentus L.

Cvpertzs stri gOsus L.
Eieocnari.3 macrostachya Britt.

Eleocharis ozs il.)SchuJltes

Scirpus validus Vahi.

D lOSCOIIR EAE
Dioscorea villosa L.

EBENACEAE
Diospyros virginiana L.

mQu ISEZ A-
Equisetum arvense L.



Table 23 (cont.)

EUP!FORB L\%CEE
Acalyphai virginica L.
Croton glandulosus L.
Croton monan o, ,y-s Michx.
Fuphorbil~ d, Mi,,. Thx.

FACACEAEF
Quercus biccoicr "il]2.
Quercus i:.bricaria M~x
Quercus m.. crocarp %!ichx.
Quercus :.Lirilicidca >!uenchh.
Quercus p3lustrjs >,!uenchh.
Quercus prinoides Willd. (=:uercus rnuehlernbergii Engelm.)
Q ue rcu s rubra L.
Q ue rcus shu-mardli BuckI.
Quercus stellata Wan,-.
Quercus velutina Lam.

GERAN LACEAE
Geranium :arolinianuni L.

GRAMIL-EAE
Agrostis alba L. (=Agrostis stolonifera)
Bromus inermnis Leyss.
RBromus japonicus Thiunb.
Bromus tectorum L.
Cinna arundinaceae L.
Dactylis glornerata L.
Digitaria ischaetnum (Schreb.) Muhl.
Digitaria sanguinalis (L.) Scop.
Echinochloa crusgallI" (L.) Beauv.
Eleusine indca z.' x'. -:ertn.
Elymus virginiv-3 L.
Era gro6 Ci3 C i 1 -a:!. -- 13 Lu ta t
Eragrostis hypnoides ,Lam.) 3.S.P.
Eragrosti3 ziaca(ih. Nees
Festuca a rur. d J. na ed a -Sch reb .
Fest~jca obtusa Biehier
Hordeun jubatuni L.
Hordeura pusillun Nutt.
Leersia lenticularis Michx.
Leersia oryzoides (L.) Siy.
Leersia virginic,, ;.illd.
Leptochloa f33cci2. (Lam.) Gray
Leptochloa: fiiromis (Lam.') 3,av



Table 23 (cont.)

Nuhlenbergia spp.
Panicunn capillare L.
Panicurn clande;;tL'um L.
Panicun dichoto.-iflorun Michx.
Panicum gattingzeri ~:h
Panicum ± I12

Paspalumcii~fLu Kex
?halaris 7~-

PheLcur pratensa L.
Poa pratensis L.
Setaria faber14 Hjer-t
Setaria glauca (L.) beauv.
Setaria iiridis (L.) Beau';.
Sporobolus cryptandrus (Tirr.) Gray
Sorghum halepense (L.) Pers.
Spartina pectinata Link.
Sphenophois obti-satai (Michx.) Scribrn.
Tridens flabus (L.) Hitchc.

HYPERICACEAEL-
Hypericum punctatumL.

JUGLAN BACEAE
Garya cordiformis C(Wang.) K. Koch
Carya illinoensis (Wang.-) K. Koch
Carya laciniosa (M-4chx.) Loud.
Carya ovata (Mill.) K. Koch.
Carya tomentosa Nutt.
Juglans nigra L.

JUNCACEAE
Juncus tanuis Willd.

LAB IATAE
Laonurus ruaaumL.
Lycopus amer~canus >ul
Lcopus V~rgini'CUS T

Mentha arvensis L.
Physostegia formosicr LUnell
Physostegia virziniana (L.) 3enth.
Prunelia vu ri ..
Scutellaria lateriflora L.
Stachys palustris L.
Stachys tenuifolia W ilid.
Teucrium canadensc L.



Table 23 (cont.)

LAURA CEAE
Sassafras albidum- (Nutt.) Nees
Lindera bunzoin (L.) Blumie

TEGINOSAE

Amorpha rt&S
Amphcar-i , s- (L,.) Fern.
Apios ticAaYi.
Baptista 1-ucjnt-,a T. ,G
Cassia :asciculata Y'iLL..
Cassia T-riiar.Jica L.
Cercis canadensiS T.
Dalea alopecuroiles ',illd.
Desmaithus illinoe'.sis (Michix.) MacM.
Desmodium canescerns (L.) DC.
Desrrodium panicuaum (L.) DC.
Gledicsas triacanthos L.
Gymanocladus udloica (L.) K. Koch
Melilotus al'bus D--sr.
Melilotus officinalis (L.) Lam.
Penscemon digii:2lis N-ut:.
Robinia pseud o-Icacia L.
Trifolium ca-'.7:rstre Schreb.
Trifolium pratense L.
Trifolium rer.ens L.
Vicia d~svcaraa Ten.

LE NA CEAE
Lemna minor T.
Spirodela polyrhiza (L.) Schicid.

LI LLAC EAY
Asparagus os:::2in.. :s
1--EroCallI*s lilio-asphodelus L.

Smilax ta-mnoi.les I

LYTHRAC7AE
Lvthrum saaum ZFursh
Armmania coc-ila Rochb.

MAL VAC EAE
Abutilov, theorhfait.' %IEjc.
Hibiscus ili-iris '2av.
Hibiscus trionum L.
Sida spinosa L



Table 23 (cont.)

MENI SPERMACEAF
Me nispermu canad, nse L.

MURACHAE
Maclur-i rNzif. ra (3Yb:.) Schneid.
M.Ovus al,)-
Mot-us ru~ra L

,A.JA DA CEAE
Potornoget-n pectinacus L.

N Y A FAC HAE
Nelurnbo lutea C,:ilL2.) Pers.

0SLFA C -A E
Forestiera acwuriaca (Michx.) Poir.
Frax' r7us americana L.
Fraxinus pennsylvanica Marsh.

ONAGRA-CE.AE
Jussiaea repens L.
T udwigia alternifolia L.
Oenothera bit nnis L
Oenothera laciniata Hill

C(XAL IDACFAkE

Oxalis stricta L.

PHiYTOLACCACF.AE
Phytolacca americana L.

PLAUNTLAGINACEAE
Plantalgo aristata M!ichx.
Plantago rugelii Dcr.e.

PLA TANACEAE
Platanus occlden 2Ii5 L

POLEMO!N LACEAE
Phlox divaricata L.

POLYGONACEAE
Polygonun aviculare L.
Polygonun coccineum Muhl.
Polygonum hydropl.D roides Michx.
Polygonum lapathifoiu L.

-46



Table 23 (cont.)

Polygonun pensylvanicum L.
Polygonum persicaria L.
PolycnuEp punctatu3 Eli.
Polygonuri. ramosissiuum Michx.

P~U'~u::scanens L
~ VIrk4:IidnUrnj T.

Rurwex C.isous 1..
Rumv:x vi-rtici11atus L.

IHCterjn~h.-ra lim~osa (Sw.) Wilid.

PORTL\CACFAF
Portulaca oleracea L.

P R IMLC E--%E
Lysirmachia ciliata L.
Lysimachia lanceolata Walt.
Lysiniachia numiularia L.

RAN UN CLLAC EA E
An 7xne canadonsis L.
Clematis pitcheri T. & G.
Delohinium tricorne Michx.
Ranunculus abortivms L.

ROSACEAE
Crataegus mollis (T. & G.) Scheele
Geurn canadensis Jacq.
Potentilla norvegica L.
Potentilla recta L.
Potentilla rivalis Nutt.
Prunus serotirla Ehrh.

Pyr-,s oesi Yood) Bailey
\Ubus sp..

RUB LACZAE
Ce.:)halanthus occidentalis L.
Gallu:.i concinnum T. & G.

Serma-oc glabra Michx.

SAL CACEA-"
Populus deltoides M-arsh.
Sali.x amy-daloides Anders.
SaIL~* 'interior Rowlee

Salix -.i.--a Marsh.

C- 4 7



Table 23 (cont.)

SAURLMACEAE
Saururus cernuus L.

SAX IFRAGACZAE
?enchorun sedoides L.

SCROPHUA (,',- E
Lindernia anagallidea (Michx.) Pennell
Lindernia dubia (L.) Barnhardt
Mirnulus alatus Ait.
Mimulus ringens L.
Seymaria macrophylla Nutt.
Verbascum blattaria L.
Verbascun thapsus L.

SOL.NAGEAB
Datura stramoniun L.
Physalis longifolia Nutt.
Solanun americanum Mill.
Solanun carolinense L.

TAXOD LACEAE
Taxodiutn discichun (L.) Rich.

T IL IAC EAE
Tilia americana L.

TYPHiACZAE
Typha latifolia L.

ULMACEAE
Celtis laevigata Wilid.
Celtis occidentalis L.
Celtis tenuifolia Nutt.
Ulmus americana L.
X:Imus ?umfila L.
Ulmus rubra Muhl.

tfMELLIFERAE
Chaerophyll1um procumbens (L.) Crantz
Cryptotaenia canadensis (L.) CC.
Daucus carota L.
Sanicula canadensis L.
Siuni suave Walt.
Torilis japonica (Houtt.) DC.

C-e1



Table 23 (cont.)

URTICACEAE
Boehmeria cylindrica (L.) Sw.
Laportea canadensis (L.) Gaud.
Pilea purnila (L.) Gray

VERBEN,,ACE-AE
Lippia lanceolata Michx.
Verbena strict-a Vent.
Verbena urticifolia L.

VIOLACEAE
Viola papilionacea Pursh.
Viola sagittiita Ait.

VI TACEAE
Ampelopsis cordata Michx.
Parthenocissus quinquefolia (L.) Planch.
Vitis cinerea Engelm.
Vitis pairnata Vahi.
Vitis vulpina L.
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Table 27. Annual hunter days afield and the estimated total annual
expenditure for small game mammal hunting in the Missouri
and Illinois counties of the study area.

Annual Hunter Days Afield

Missouri Illinois
(N. E. River- (Counties of

Game Species breaks Region) I  Study Area)

2
Rabbit 289,357 156,200

Squirrel 260,816 126,400-

Woodchuck 30,358 --

3
Raccoon 71,864 26,192

Fox 13,213 10,9124

Total 665,608 319,704

Total for Missouri
counties o; the
study area : 133,122

Total annual hunter days afield for Missouri and
Illinois counties of the study area: 452,826

Estimated total annual expenditure on small game
mammal hunting in the Missouri and Illinois
counties of the study areab: 3,450,534

1Sampson (1974).
2Mean number of annual hunter-trips for rabbits and squirrels froa

1956-1969 (Preno and Labisky 1971).
3Calculated from mean annual harvest for 1963-1972 (unpublished data,

1974, Illinois Dept. of Conservation) multiplied by the number of Hunter
Days Afield per raccoon harvested (0.77 day/raccoon) (based on Missouri
harvest data in Table 10).

tCalculated from mean annual harvest for 1967-1972 (unpublished data,
1974, Illinois Dept. of Conservation) multiplied by the number of Hunter
Days Afield per fox harvested (4.0 days/fox) (based on Missouri harvest
data in Table 10).

5The Missouri counties of the study area constitute about 20 percent
of the Northeast Riverbreaks Region; therefore, 665,608 x 0.20 = 133,122
Hunter Lays Afield.

6Based on 1970 U.S.D.I. National Survey of Fishing and Hunting, which
estimates $7.62 spent per day on small game hunting including food, lodg-
ing, trEnsportation, equipment, licenses, and related expenditures (U. S.
Dept. of the Interior 1972).
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Table 28. 1973 deer harvest and total expenditure by su:ct-sstul liunters
in the study area by county.

Illinois fotal 7 FirearmT Missouri jtal irearm

Counties Hunters Harvest Counties H1unters Hirvest'

Scott J;2 61 ,Lincoln 1350 21b

Morgan 332 71 Pike 2481 397

Pike 1414 423 Rails 3125 500

Greene 432 86 St. Charles 1200 192

Jersey 439 40 St. Louis 343 55

Brown 918 263

Cass 642 118

Calhoun 665 133

Madison 223 26

Total 5397 1221 Total 8499 1360

Total Hunter Days Total Hunter Days
Afield: 16,913 Afield: 375994

Total Amount Spent by
Firearms Hunters5 : $282,857. $656,855.

Total Annual Expenditure by Successful Deer Hunters
in the Study Area 6: $ 939,712.

iAfter J. C. Calhoun, Staff Biologist, Division of Wildlife Resources,
Illinois Dept. of Conservation, Springfield, letter dated 10 September and
23 October 1974.

2After W. R. Porath, Wildlife Research Biologist, Missouri Dept. of
Conservation, Columbia, letter dated 22 October 1974.

3After J. C. Calhoun, 1975, verbal communication. Each
deer hunter spends an average of 3.0 days afield in Illinois.

4After E. Glaser, 1975, verbal communication. Each Missouri successful
deer hunter spends an average of 3.5 days afield; each unsuccessful hunter
4.6 days.

5Based on 1970 U.S.D.I. National Survey of Fishing and Hunting, which
estimates $17.47 spent per day for big game hunting, including food, lodging
transportation, equipment, licenses, and related expenditures (U.S. Dept. of
the Interior 1972).

6This total does not include expenditures of bow hunters.
7After J. C. Calhoun, 1975, verbal communication
8After E. ulaser, Planning Officer, Missouri Dept. of Conservation,

Jefferson City, 1975, verbal communication, successful hunters represent
16% of total hunters.
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Table 2e. Annual hunter days alieli and the estimated total annual ex-
penditure for upland game bird hunting in the Missouri and
Illinois counties of the study area.

Annual Hunter Days Afield
Missouri Illinois

(N. E. Hive-- (Counties of
Game Species breaks Regi,,n) t  Study Area)2

Bobwhite 195.2 o 10l,4OO

Mourning dove 8 y, 66,100

Ring-necked phelpsant 2,788 10,500

American woodcock 3,81.4 1,273

Common crow 9,424

Total 295,017 179,273

Total for Missouri counties
of the study area 3 : 59,003

Turkey (counties of the

study area :nly) 4  2,730

Grand Total 61,733 179,273

Total annual hunter days afield for
Missouri and Illinois counties of
the study area: 241,006

Estimated total annual expenditure
on upland game bird hunting in
the Missouri and Illinois counties
of the study area5: $1 ,836.46

iSampson (1974).
2Mean number of annual hunter-trips per species from 1970-1972 (un-

published data, 1974, Illinois Dept. of Conservation).
3The Missouri counties of the study area constitute about 20 per-

cent cf tae Northeast Riverbreaks Region; therefore, 295,017 x 0.20 =
59,003 Hunter Days Afield.

hThe average number of days expended during the 1973 hunting season
times the ca:-culated number of permittee hunters in the counties of the
study area (Lewis 1974); therefore, 5.19 days x 526 hunters = 2,730
Hunter Days Afield.

5Based on 1970 U.S.D.I. National Survey of Fishing and Hunting,
which estimates $7.62 spent per day on small game huntintg including food,
lodging, trasportatiom, equipment, li' enses, and relted expenditures
(U. S. Dept. of the Interior L972).
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T.b.i e

Estimated 1973 Wild Turkey Harvest for Lincoln Pike and
St. Charles Counzi-s, Missouri.

Average Average Hunter Number of
Total Hunters Season Bag Days Afield Turkeys Harvested

526 0.2 5.2 108

iLewis (19"7)).
2 Statewide avrage per turkey hunter in Missouri during the 1973
huntifng seasn.

Table 33
Waterfowl Use-days on the Lower Illinois River ,Grafton to

LaGrange, Illinois) During the Fall Migrati.11n-

Calculated Waterfowl Use-Days
2

Season 3  Dabbling Ducks Diving Ducks G3eese Total

1969-1970 5,063,000 358,000 404 ,Co 5,825,000

1970-1971 2,509,000 93,000 171,000 2,773,000

1971-1972 4,161,000 185,000 330,000 4,676,000

1972-1973 4,580,000 196,000 245,000 5,021,000

1973-1974 1,457,000 45,000 439,000 1,941,000

lThe original census figures were collected by the Illin.-is Natural

History Survey's Waterfowl Census and were provided by the Illinois
Department of Conservation.
2Figures were rounded to the nearest thousand.

3Season dates were as follows: 196)-1970: 5 September 1969 to 5 January i970
1970-1971: 25 September 1970 to 6 January 1971
1971-1972: 29 September 1971 to 7 January 1972

1972-1973: . ,ctober 1Q72 to 8 January 1973
1973-1974: 13 September 1973 to 7 January 1974.
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TIle 34. Waterfowl use-days on Navigation Pool 24, Mississippi River
(Clarksville to Saverton, Missouri) during the fall migration.1

Calculated Waterfowl Use-Days
2

Season3  Dabbling Ducks Diving Ducks Geese Total

1969-1970 6,623,000 127,000 176,000 6,926,000

1970-1971 6,404,000 46,000 194,000 6,644,000

1971-1972 2,745,000 74,000 142,000 2,961,000

1972-1973 1,503,000 145,000 90,000 1,738,000

1973-1974 1,154,000 21,000 693,000 1,868,000

1The original census figures were collected by the Illinois Natural
History Survey's Waterfowl Census and were provided by the Illinois
Department of Conservation.2Figures were rounded to the nearest thousand.

eason dates were as follows:
1969-1970: 5 September 1969 to 5 January 1970
1970-1971: 25 September 1970 to 6 January 1971
1971-1972: 29 September 1971 to 7 January 1972
1972-1973: 4 October 1972 to 8 Janaury 1973
1973-1974: 13 September 1973 to 7 January 1974.



Table 35.. Waterfowl use-days on Navigation Pool 25, Mississippi River
(Winfield to Clarksville, Missouri) during the fall migra-
tion.1

Calculated Waterfowl Use-Days
2

Season 3  Dabbling Ducks Diving Ducks Geese Total

1969-1970 2.709,000 842,000 94,000 3,645,000

L970-1971 1,684,000 39,000 79,000 1,302,000

1971-1972 3,168,000 369,000 40,000 3,577,000

1972-1973 1,812,000 146,000 6,000 1,964,000

1973-1974 1,672,000 24,000 9,000 1,705,000

IThe original census figures were collected by the Illinois Natural
History Survey's Waterfowl Census and were provided by the Illinois
Departnent of Conservation.

2Figures were rounded to the nearest thousand.
3Season dates were as follows:
1969-1970: 5 September 1969 to 5 January 1970
1970-1971: 25 September 1970 to 6 January 1971
1971-1972: 29 September 1971 to 7 January 1972
1972-1973: 4 October 1972 to 8 January 1973
1973-1974: 13 September 1973 to 7 January 1974.
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Table 36. Waterfowl use-days on Navigation Pool 26, Mississippi River
(Alton, Illinois, to Winfield, Missouri) during the fall
migration.

1

Calculated Waterfowl Use-Days
2

Season3  Dabbling Ducks Diving Ducks Geese Total

1969-1970 8,570,000 315,000 484,000 9,369,000

1970-1971 4,777,000 34,000 351,000 5,162,000

1971-1972 3,780,000 -- 303,000 4,083,000

1972-1973 3,029,000 -- 165,000 3,194,000

1973-1974 6,269,000 30,000 216,000 6,515,000

IThe original census figures were collected by the Illinois Natural
History Survey's Waterfowl Census and were provided by the Illinois De-
partment of Conservation.

2Figures were rounded to the nearest thousand.
3Season dates were as follows:

1969-1970: 5 September 1969 to 5 January 1970
1970-1971: 25 September 1970 to 6 January 1971
1971-1972: 29 September 1971 to 7 January 1972
1972-1973: 4 October 1972 to 8 January 1973
1973-1974: 13 September 1973 to 7 January 1974.
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Table 37. Annual hunter days afield, waterfowl harvest, and the estimate,
total annual expenditure for waterfowl hunting in the Missouri
and Illinois counties of the study area.

Annual Hunter
State Days Afield1  Waterfowl Harvest2

Missouri 59,252 37,225

Illinois 62,948 39,869

Total 122,200 77,094

Estimated total annual expenditure
on waterfowl hunting in the Mis-
souri and Illinois counties of
the study area 3 : $1,189,006

1Annual hunter days afield were calculated by multiplying the total
duck stamps sold in the counties of the study area (Schroeder et al. 1974)
times the average annual waterfowl hunting trips per individual hunter in
each s:ate (Carney et al. 1973).

2Waterfowl harvest for the study area was determined by multiplying
the number of hunter trips (the number of duck stamps times the average
number of trips per hunter) by the average success ratio for ducks found
on public hunting areas in Illinois (Kennedy et al. 1974) and adding the
goose kill (about 0.11 goose per hunter in 1972 from Kennedy et al. 1973)
and the coot kill. (about I coot:8.63 ducks in the Mississippi Flyway
from Sarney et al. 1973).

3 Based on 1970 U. S. D. I. National Survey of Fishing and Hunting,
which estimates $9.73 spent per day on waterfowl hunting including food,
lodging, transportation, equipment, licenses, and related expenditures
(U. S. Dept. of the Interior 1972).
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Table 41. Number of visits to six divisions cf L!] i4ark Tvain National
Wildlife Refuge spent in vildl±.-.,:ALr.d, nonconswuptive

recreation during 1973.1

Refuge Total Wildlife- :ra .a Percent

Division Visita 2  ViaJu, of Total

Calhoun 5,195 14.9

Batchtovn 2,014 2 0.1

Gilbert Lake 7,576 68.8

Caona 400 49.5

Delair J4 100.0

Chautauqua 105,237 45,o1, 43.4

Grand Total 120,436 51,&. 43.0

Eati.ated value of wildlife-orient4,
nonconsAmptive recreation in the
study area 4 : :*I;.

kAfter H. A. Lipke, Refuge Manager, hur , 4 :al Wildlife

e Quincy, Illinois, letter dated I Occ:. w .
4Visita re~resent individual visicors ea :ciL utilize Refuge

lands or facilities.
-Nature interpretatica, iildlands : .-.tography, and

wildlife observation.4Horvath (1973).
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Table 44. Wildlife-related diseases capable of becoming public health
concerns. *

Usual Method
Etiologic Common of

Disease Agent Animal Host Human Infection

Encephalitis Virus Small wild birds, Mosquito bite
duck, turkey, and
pheasant

Lymphocytic Virus Mice, dog, cotton Food and dust
chorlo- rat, fox, and hog
meningitis

Murine typhus Rickettsia Rats, wild rodents, Flea bite
mooseri and rabbits

Psittacosis Virus Psittacine birds, Contact

chicken, duck, and
pigeon

Ringworm Various Many wild and Contact
Microsporum domestic animals
and TrILchophton

*Hull (1963:918-922).



Table 45

Annotated Checklist of Invertebrates of Possible Public Health Concern

The following annotated list discusses only the major groups and

public health concerns (adapted from Terpening et al., 1973:187-194).

Class Arachnida

Order Araneida (Spiders)

Family Loxoscleidae

Loxosceles reclusa Gertsch and Mulaik, brown reclh . pier.
Poisonous. Bite serious, necrotic and uicerative. Live3 rn
buildings, wood piles, cracks in the ground (Baurg 19591.

Family Thridiidae

Latrodectuk mactans (Fab.), black widow spider. Poisonous. Neurotoxic
and systemic reaction. Found under stones, in brush piles, and
vacant animal burrows (Baerg 1959).

L. variolus Waldsenaer, black widow spider. Probably oczars up

the Mississippi Valley to Iowa.

Order Acarida (Mites, Ticks, Chiggers)

Family ixodidae

Dermacentor variabilis (Say), vood ticks. Transmits causative
agent of Rocky Mountain spotted fever; causes tick paralysis
(Stannard 1967). Field mice host immature stages. Most mam-nais
except rabbits attacked by adults. Woodland and brushy habitat.

Amblyomma americs.num (Linn.), lone star tick. Bite extremely
irritating to human skin. Possibly transmits Rocky Mountain
spotted fever and tularemia. Attacks rabbits especially.
Woodland and brushy habitat (Stannard 1967).

Family Dermamyssidae

Dermanyssus Aallinae (DeGeer), chicken mite. Bite in man resiult
in dermatitis. Transmits St. LouiL 3nd equine encephalitis.
Primarily a chicken parasite (Baker lq,36)

Ornithonyssus sylvarium (Cane and Fan. ), northern fowl 2ire. Tr smiz
St. Louis and western equine encephalitis. Pe:is~ti> * e ic
or wild fowl.

0. bur~a ,Berlese), fowl parasite° dt2. ai: . e ;ernnaiti>
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Table 45. (Cont.)

Echinolaelaps echidnum (Berlese), spiny rat mite. Reservoir of
causative agent of tularemia.

Haemolaelals glasgovi (Eing), common rodent mite. Reservoir of
causative agent of tularemia.

Family Pyemotidae

Pyemotes ventricosus (Newport), hay itch mite. Causes severe
dermatitis and secondary infections. Parasitizes insect larvae
which are pests of grains and hay (Baker 1956).

Family Trombiculidae

Trombicula alfreddugesi (Oudemans), chigger. Bites result in
dermatitis and an allergic reaction. Many vertebrates parasitized;
Man is an accidental host (Baker 1956).

Family Sarcoptidae

Sarcovtes scabei (DeGeer), itch mite. Burrows into skin and causes
severe irritation which may lead to secondary infection. Man and
domestic animals affected (Baker 1956).

Class Insecta

Order Orthoptera (Grasshoppers and Allies)

Family Blattidae (Cockroaches)

Pacoblatta spp., wood cockroaches. Six species recorded in the
woods of the unprotected floodplain. Roaches in general transmit
viral, bacterial, fungal, and protozoan diseases (Roth and
Willis 1957).

Order Hemiptera (True Bugs)

Family Reduviidae (Assassin Bugs)

Reduvius spp., assassin bugs. Can inflict painful bite; local
inflammation and swelling may follow (Horsfall 1962).

Arilus cristatus (Linn.), wheel bug. Can inflict painful bite;
local inflammation and swelling may occur (Herms and James
1961). This and the previous species prey on other inverte-
brates.

C-lo6



Table 45. (cont.)

Order Coleoptera (Beetles)

Family Staphylinidae (Rove Beetles)

Occur around decaying plant and animal material. Some species
found in the Mississippi 1'1, dplain may transmit anthrax (Herms
and James 19t1).

Paederus spp. Cause painful bi_.ters upon contact with human skin
(Faust et al., 1968).

Family Silphiaae (Carrion Beetles)

Silpha spp. and Nicrophorus Spp. Transmit anthrax (Horsfall 19626

Family Derriestidae (Skin Beetles)

Various life stages transmit anthrax (Herins and James 1969); invad! the
auditory canal of man; cause an allergic reaction, possibly asthma
(Faust et aiL., 1968).

Family Scarabaeidae (ScarLb or Lamelli: orn Beetles)

Implicated in disease transmission. Scaventers, some carrion Lr,.i
dung feeders ',Horsfall 1)62).

Family Uedemeridae (False Blister Beetles)

Implicated in disease transmission. Larvae thrive in moist decaty-
ing wood, especially driftwood (Faust et al., 1968).

Family Ptinidae (Spider Beetles)

Implicated in disease transmission (Faust et al., 1968).

Family Meldiiae (Blister 3eetLes)

Cause blisters upun contact with humtnv skili (Herms and James P06i ).

Family Curculionidae (Weeviis)

Some species cause ailer ic'r. a--ctioni. : mi lar , that of the ,;k ~m
beetles (Faust et al., 1968).

Order Lepidoptera (Moths and butterflies)

Family Noctuidae

With urticatinAc bairs. Conta't with ./..n L I, : S:fl'flnm ti :t,I
possible system , li,tarbai-- (',lathc,;,n 4'



Table 45 (cont.)

Order Diptera (Flies)

Family Culicidae (Mosquitoes)

Includes the floodwater mosquitoes who lay eggs in soil which is
seasonally flooded; eggs hatch under the stimulus of moisture.
55 species in Illinois, 51 in Missouri. Some of the most important
species are listed (Ross and Horsfall 1965, Smith 1955).

Aedes spp. Eggs laid in woodland depressions, ditches, borrow pits,
and aritifical containers.

A. aegyptii (Lianaeus). Probably eastern, western, and St. Louis
encephalitis. Prefers human blood to blood of other animals.

A. dorsalis (Meigen). Western equine encephalitis and St. Louis

encephalitis.

A. thibaulti Dyar and Knab. Painful biter.

Anopheles spp. Transmit tularemia, malaria, and encephalitis.
Eggs laid around pools and marshy areas with vegetation.

A. crucians Wiedermann. Transmit malaria.

A. quadrimaculatus Say. Most important malarial vector in south-
eastern United States. Abundant around suitable breeding areas.

Culex pipiens Linnaeus, northern house mosquito. Western equine
and St. Louis encephalitis, possibly tularemia. Breeds in
ditches and aritifical containers. Persistent biter.

Culiseta spp. All strains of equine and St. Louis encephalitis.

Family Simuliidae (Black Flies, Gnats)

Bite can be severe and serious, causing extreme pain, itching, and
swelling. Larvae attach to rocks or vegetation in running water.
Floods may wash in large numbers of eggs; with subsequent flooding
they hatch, the larvae develop, and huge swarms of adults may
result. Livestock, man, and presumably wild animals are attacked
(Herms and James 1961).

Family Chloropidae (Fruit Flies, Eye Gnats)

Hippelates spp.,eye gnats. Involved in mechanical transmission of

pinkeye (Graham-Smith 1930). Eggs laid on freshly disturbed ground
with high moisture content. Larvae found in decaying material
(Stone et al., 1965).

Family Tabanidae (Horse Flies, Deer Flies)

Swarm annoyingly, cause painful bites, act as mechanical and cyclic

disease vectors. Harrassment of livestock can lead to weakened condi-
tion. Eggs deposited on aquatic vegetation or vegetation overhanging

water. Larvae found in moist soil, humus, and mud of floodplains and
ditches (Anthony 1962).
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Table 45 (cont.)

Tabanus spp., horse flies. Transmit anthrax and causative agent
of tularemia. Pests around sand areas.

Chrysops spp., deer flies. Transmit anthrax and causative agent of
tularemia, and possibly other diseases. Swarm around the head
persistently.

Family Muscidae (Muscid Flies)

Responsible or partly responsbile for transmission of typhoid,
paratyphoid, cholera, dysentery, salmonella enteris, anthrax,
conjunctivitis, poliomyelitis, and tuberculosis (Herms and James
1961, West 1951). Transmit eggs of several parasitic worms.
Produce traumatic myiasis and pseudomyiasis (James 1947). Larv.ie
and adults feed on excreta and carrion, adults associate freely with
man. Transmission is mechanical or due to regurgitation during
feeding (Matheson 1950). Many species in this family are found in
the unprotected floodplaiU, all of which can bring about one or
more of the above problems. Includes Musca domestica Linn., Tne
common housefly (West 1951).

Family Hippoboscidae (Louse Flies)

Melanophagus ovinus (Linn.), sheep ked. Bite can (.:ause allergic
reaction. Possibly transmits disease as adults are blood-
suckers of birds and mammals (Bequaert 1957).

Pseudolynchia canariensis (Macq.), pigeon fly. Importance similar
to that of previous species.

Family Nycteribiidae (Bat Flies)

Basilia boardmani Roy. Possibly aids in maintenance of rabies
virus. Ectoparasite of bats (Faust et al., 1968).

Family Calliphoridae (Blow Flies)

Carry causative agent of dysentery, probably polionyeliTi:3 and
tuberculosis (Herms and James 1961). Larvae feed on excrement,
garbage, and carrion. Six species in the unprotected floodplain
(Stone et al., 1965).

Callitraya americana (Cushing and Patten), primary screw wornm. r'
traumatic myiasis in man by laying eggz in open wound3. Dcme-tii
and probably wild animals also affected. Most serious myiasi3-
producing fly in the Midwest (James 1947).

Family Sarcophagidae (Flesh Flies)

Disease transmission probably as in thc; bluw flii Larvae r
scavengers (Horsfall 1962).



Table 45 (cont.)

Order Siphonaptera (Fleas)

Connected with bubonic plague, tularemia, salmonellosis, typhus,
and dermatitis. Most birds and mamals in the unprotected floodplain
are hosts of fleas (Ewing and Fox 1943).

Order Hymenoptera (Sawflies, Bees, Ants, etc.)

Family Mutillidae (Velvet Ant)

Noted for potent sting. Found in open areas. Parasitize larvae of
some Coleoptera and Hymenoptera (Faust et al., 1968).

Family Formicidae (Ants)

Capable of painful stings and bites. Three genera in the unprotected
floodplain noted for their venom: Pogonomyrmex, Solenopsis,
and Formica (Ross et al., 1971).

Family Vespidae (Vespoid Wasps)

Vespula spp., bald-faced hornets, yellow jackets. Venomous and
aggressive. Most build nests underground (Horsfall 1962).

PolI-tes spp., paper wasps. Venomous. Build nests in buildings
t- rsfall 1962).

Family Sphecidae (Sphecid Wasps)

Potent stings. Nest in wood, often found on flowers (Horsfal 1962).

Family Apidae (Bees)

Bombus spp., bumble bee. Venomous. Ground nester (Faust et al., 1968).

ApIs mellifera (Linn.), honey bee. Venomous. Partially domesticated,
also nests in trees (Faust et al., 1968).
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Table 46. Rare, endangered, ... ,tatua unknown species of the Upper
Mississippi and .±r Illinois Rivers.1 2 , 3

Status In

Species Sciezitl , Illinois Missouri United States

Keen's Bat Myotfs L iA (erriam) UC4  R --

Hoary Bat Lasiur,,s ft. rus R R --
(Beaklv, .i)

Plains Pocket Geom . . _ (Shaw) R C --
Gopher

.4
deaow Jumping LpS . . R -- -

M e!ouSe,. 7

..- g-tailed M . UC R 1eae ...........

Cr.zay Ba. Mvoi i.. .. Is R E I

L.Jiana Bat - E E E

River Otter Lutra :-i -i .s is R E
(Schr: r ,

Bobcat Lynx (cnreber) E UC --

Black-crowned Nyctil,,i - ,',ticorax R ..
Night Heron hoa. ein)

American Bittern Bcta,_: . - ,inosus R

Black Duck -d.., , , 'ewster R ....

Canvasback A h: .... ria R ....

Hooded Merganser _. _ *, ,.allatus R

.Aarsh Hawk Chrc. A . -udsonius R

iIllinois Nau1 .• -rmission (1971).
"Missouri DepL... . .. ,;f and U. S. Dept. ot Agriculture (1974).
3Office of Federa. 1972).4UC - uncommo ,ndangered; C = common; SU = status

unknown; and (--b = ,ben made as to its abundance.

Li .. .. . . .



Table 46. (Continued)

Status In

Species Scientific Name Illinois Missouri United States

King Rail Rallus elegans elegans -- R --

Audubon

Least Tern Sterna albifrons R R
athalassos (Burleigh
& Lowery)

Long-eared Owl Asio otus wilsonianua R
(Lesson)

Short-eared Owl Asio flammeus fiai'eus R
(Pontoppidan)

Saw-whet Owl Aeglius acauicus acadicus R
(Gmei fn)

Yellow-bellied Sphyrapius '.-t.s .arius R
Saisucker (Linnaeus)

Brawn reeper Certhia famillaris R
americana (Bonaparte)

Bewick's Wren Thryomanes bewickit R
bewickii (Audubon)

i ggerhead Lanius ludovicianis R
Shrike migrans (Palmer)

Double-crested Phalacrocorax auritus E E
Cormorant auritus (Lesson)

Sharp-shinned Accipiter striatus R E
Hawk velox (Wilson)

Cooper's Hawk Accipiter cooperi.f E E
(Bonaparte)

Red-shouldered Buteo lineatus lineatus E R
Hawk (Gmelin)

Osprey Pandion haliaetus E E
carolinensis (Gmelin)

Bald Eagle Haliaetus leucoc,Laii E R E
Northern alasanus (Townsendj;

Said Eagle H. 1. leucocet, F E E
Southern - (fnnaeus
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Table 46. (Concluded)

Status In

Species Scientific Name Illinois Missouri United States

Peregrine Falco peregrinus anatum E E E
Falcon Bonaparte

Upland Sandpiper __ariramia longicauda E
(Bechstein)

Dark-sided Eurycea longicauda RC --

Salamander melanopleura (Cope)

Illinois Chorns Pseudacris screckeri R SU --

Frog ilinoensis Smith

inGis Mud Kinobternon flavescens R
Turtle ipooneri Smith

Mu: Turtle Kinisternon subrubrum R
subrubrum (Lacepede)
x hippocrepis (Gray)

Slider Psaudemys concinna hiero- R
glyphica (Holbrook) x
floridana hoyi (Agassiz)

Western Slender Ophlsaurua attenuatus R R
Glass Lizard attenuatus Cope

Western Worm Carphophis amoenus R C
Snake vermis (Kennicott)

Western Smooth Opheodrys vernalis UC R
Green Snake blanchardi Grobman

Eastern Massasauga Sistrurus catenatus UC R
Rattlesnake catenatus (Rafinesque)

Great Plains Elaphe gutta emcryi R C
Rat Snake (Baird & Girard)

Alligator Macroclemys temmincki E R
Snapping Turtle (Troost)

Blanding's Emydoidea blandiugi UC E
Turtle (Holbrook)

Plains Hognose Heterodon nasicus R E
Snake (Baird & Girard)

Northern Lined rr)pidocloni,)a linuatum E UC
Snake lineatum (Hall9well)

Timber RaLL' ..,.. .r,,talus horridus E UC
orrldi.s Linnaeus
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Table 49 - Distribution of mussels in the mainstream of the
Illinois River since 1870 in the Alton Pool

Kind of Mussel Altoni
Pool

Cumberlandia monodonta P
Fusconaia ebena P
Fuaconaia f lava f. undata P
Heg~lonaias gigantea P
Amblemna plicata P
Quadrula guadrula P
Quadrula pustulosa P
Quadrula nodulata P
Quadrula metanevra P
Tritogonia verrucosa P
,',-ional~is ruberculata p

c-,hu P
.ezicoceineu. f. solida p

1? u ma pyram~datum P(?)
E-lIA-) cras;idpns P

~i..2.I, 3C:~,P

.colift..P10sus P
___ zi o-npicnata P

1-r- ' iau graclis gradis P(?)
.Axtdonta grandis corpulenta P

i~tiimbecillis P
Ano~onta suborbiculata P
Strophitus undulatus P
0id!.guaria ref lexa P
Obowaria olivaria p
Act inonaias ligamentina P
P'-agiola lineolata p
T-u--illa truncata p
?r.i;cilia donaciformis P
i,,.'odea fragilis P
.--pt. ra alata P
PrOocera capax
1'ro~tera laevissima P

'.!;Jimia rec'- P

1am'silis anodontoides f. anodontoides
ampsilis anodontoides f. f~llaciosa P

Lampailis radiata luteola P
Ljm s-'is ventricosa P
Lampsilis orbiculata f. orbiculata p

Lampsilis orbiculata f. higginsiip

Total Recorded Kinds of Mussels Since 1870 41

Total RecordLd Kinds of Mussels Taken Alive 20
in --966 - 1969_____________ ______

Source: Starrett, W4.C. 1971. A Survey of the Mussels (Unionca) of the Illinois

River: a Polluted Stream. Illinois Natural History Survey Bulletin,
Vol. 30: 5, 267 - 403.
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APPINDIX D

RARE, ENDANGERED AND STATUS UNKNW SPECIES

OF THE STLDT AREA



RARE, ENDANGERED, AND STATUS UNKNOWN SPECIES OF THE STUDY AREA

Two references provided a majority of the information on the
status 3f the animals of Illinois and Missouri: (1) Rare and Endan-
gered Vertebrates of Illinois (Preliminary Draft), 1971, Illinois
Nature Preserves Commission, and (2) Rare and Endangered Species of
Missouri, 1974, Missouri Department of Conservation and U. S.
Department of Agriculture Soil Conservation Service. Additional
species were taken from other competent authorities as cited in the
text.

The status of each species was based on the following
definitions taken from the above sources:

A species or subspecies was considered rare if it had a
restricted habitat, range, or population level in Illinois and/or
Mssouri such that if (1) the quality of its habitat declines,
,2) the e:ent of its range decreased, or (3) the population level
decreased, it could become endangered.

A s;,ecies or subspecies was considered endangered if it
existed iu Illinois and/or Missouri with such limited habitat or
population level that it was in danger of extirpation in the state.
Factors contributing to its status included change in or loss of
habitat, human or animal predation, overexploitation, competition,
or disease.

A species or subspecies was considered status unknown if a
competent authority suggested it to be rare or endangered, but its
exact status could not be determined from current information. The
species cr subspecies should be considered rare or endangered until
evidence indicates otherwise.

The state or states listed in parentheses after the name

of a species were the locations in which its status was defined.

Mammals*

.2.a e 5e ies

Keen's Bat Myfotis keeni (Merriam) (Missouri)

T"his species ranges throughout southern Canada from Newfoundland
to Saskal:Thewan; in the United States, it is found in the east and
central states to the Carolinas, northern Alabama and Georgia,

*Unless otherwise cited all information .-oncerning nomenciz .re,
distr: ,itimn, range, and ecologi al reiuirementc was taken from Burt
and ;rossenheider (I96hi, Hrifme,.ster Hid >Iohr - liall and iels-n
(1959), and Schwartz and Schwart :i,50 .
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eastern Oklahoma, eastern Montana, and Colorado. The Keen's bat
presumably occurs statewide in Illinois, although only a few
records are available. It is a rare but permanent statewide
resident in Missouri. This bat hibernates in caves and mines; in
summer it is tess colonial and probably utilizes mines, attics,
crevices of buildings, and eaves.

Hoary Bat Lasiurus cinereus (Beauvois) (Illinois, Missouri)

The hoary bat occurs throughout most of Canada, all of
the United States except southern Florida, and northern Mexico. Its
range is considered to be statewide in Illinois and Missouri. This
species migrates south in the fall and north again in the spring.
The bat is often found in wooded areas. Hoffmeister and Mohr
(12)57), SIhwsrtz and Schwartz (1959), and Barbour and Davis (1969)
&11 considered the hoary bat to be "rare".

Plains Pocket Gopher Geomys bursarius (Shaw) (Illinois)

The range of the pocket gopher extends throughout the central
= ates east of' the Mississippi River, as well as in a narrow band
tu'.ro-h central Illinois into northwestern Indiana. In Illinois,
tn J:, Gpher occurs in the sandy and black soil areas east
an,! :3 -uthi f tie Illinois and Kankakee rivers and in Madison

Coun,-. Mchr (1946) recorded the pocket gopher from Scott,
Morgan, Cas;, and Madison counties in Illinois. The exact range
in Missouri is uncertain; however, the pocket gopher is fairly
common in tne uortheastern and east-central portions of the state,
but cccurs only rarely in south-central Missouri. McLaughlin
(1958) recorded the pocket gopher from St. Louis County, Missouri.
Pocket gophers may be found from hilltops to river bottoms, but
thney prefer ,pen grasslands, prairies, and pastures with deep
moist soils.

Meado.' Jmping Mouse Zapus hudsonius (Zimmermann) (Illinois)

This species ranges across northern North America from
Alas'ta to lIovp. Scotia, south to northern Alabama, and west with a
southern beunlary of northeastern Oklahoma, Nebraska, part of
northern and central Colorado, the eastern half of Wyoming and
south-'iern M,1,ntana. It probably occurs statewide in Illinois.
The jumping mouse is thought to be absent from the Mississippi
Lowlanj f Miosuri, although presumed to range throughout the
rest -c. he state. Personnel of the Mark Twain Refuge consider
it rare on the Refuge (personal communication, 1974, S. M. Ham,
Acting Refuge Manager, Mark Twain National Wildlife Refuge). The
Jumping mouse begins to hibernate in mid-September in Missouri and
emerges again in late April or early May. Preferred habitat includes
open, grassy, and edge areas; specimens have been reported from grain
and hay fieli, fence rows, and Rrassy areas along stream banks. D.
F. Hof:.eister (verbal communication, 10 July 1973, Museum of Natur&J-
History, University of Illinois, Urban believed this species t,, be rAre i.
parts " is ,ue to habliat estriction.
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Long-tailed Weasel Mustela frenata Lichtenstein (Missouri)

This weasel occurs throughout the United States, except
for the dry southwest, and in most of Mexico. It occurs throughout
Illinois and Missouri. Preferred habitats of the long-tailed
weasel include woodlands, thickets, brush piles, haystacks, and
fence rows near water.

Endangered Species

Gray Bat Myotis grisescens Howell (Illinois-Rare, Missouri)

The gray bat ranges throughout Kentucky, Tennessee, central
Alabama, northern Arkansas, southeastern Oklahoma, most of Missouri,
southern Illinois, and Indiana. Although this bat is likely to
occur cver tho southern half of Illinois, it has only been reported
from ?'ke and Hardin counties. It is known from southern and
c- tral Missc.ri. This bat spends3 its summers in limestone caverns
anu mpy migrate south in the winter, some winter in Illinois

Indi -5at .:to-is sodalis Miller and Allen (Illinois, Missouri)

The Indiana bat ranges from New York south to northwestern
Fl3=ida, west through northern Mississippi to southeastern
Oklahoma, and north to southern Wisconsin and east to the coast.

This species has been collected in Union, Hardin, LaSalle, and
Jo Daviess counties, Illinois. The Illinois River is reported to
be a migration route of the Indiana bat in Illinois (Walley 1970).
In Missouri, the bat occurs statewide except for the northwestern

corner. In late October, the bat moves into caves to hibernate
for the winter. Although its summer habitat is unknown, man-made

structures and hollow trees are probably utilized. The Indiana bat
is listed as an endangered species by the U.S. Fish and Wildlife
Service (Office of Federal Register 1972).

River Otter Lutra canadensis (Schreber) (Illinois-Rare, Missouri)

Th river otter is found in most of Canada and the United
State6, except for the dry southwest and southern Texas. It is
found sporadically in Illinois except the northeastern corner.
In Missouri, it is known from the Mississippi Lowlands and along
the St. Francis and Missouri rivers. Mohr (1943) reported an
otter from the Illinois River near Meredosia. In 1937, the otter
was reported as extinct in Missouri (Bennit and Nagel 1937); two had
been recorded from Lincoln County in 193h. More recently, the
otter was reported from the Mississippi River north of the study
area in Whiteside County, Illinois (personal communication, 1973,
D.F. Hoffmeistej-). Preferred habitats of the otter include the
borders ,f streams, rivers, and i2akes.



Bobcat L rufus (Schreber) (Illinois)

At present, the bobcat ranges through western,northeru,
and southern United States and is found in the Mississippi River
Valley and Appalachian Mountains. It possibly occupies waterways
of wooded regions throughout Illinois. In Missouri, this species
occurs in the southeastern portion of the Ozark Highlands and in
the Mississippi River Lowlands. R. Spring (verbal communication,
19T2, Captain of the Pathfinder, U.S. Army Corps of Engineers)
reported bobcats along the shore of the Mississippi River. Bobcats
prefer heavily forested areas along rivers, and timbered bluffs and
slopes interspersed with meadows.

Birds*

Although some birds have been categorized as rare or
endangered species by Illinois and Missouri, those considered

.isients, winter visitants, and accidentals were not included
ir. the following discussion as these birds were not part of the
nor-a" environment of the study area.

Rare Specias

Black-crowned Night Heron Nycticorax nycticorax hoactli (Gmelin)
''llinois)

The black-crowned night heron breeds throughout extreme
southern Canada and south into the contiguous United States. '
Its habitat is variable, and the bird is not restricted to flosaplain
areas (Palmer 1962). Although there is little information concerning
the decline of this once common species (Cory 1909), land clearing,
drainage, lumbering, and real estate development have been suggested
(Palmer 1962). This species has been reported in the study area
along the .evee in St. Char-es County, Missouri (Anderson and
Bauer 1968), Nesting black-crowned night herons have been recorded
in St. Clair County, Illinois; the heronry was located eight miles
east of the Mississippi River near the Junction of U.S. 50 and
State 111 (personal communication, 27 April 1974, Lucas Wrischnik,
Secretary, Illinois Audubon Society).

American Bittern Botaurus lentiginosus (Rackett) (Illinois)

This species breeds in the eastern half of the continental
United States south of Canada, and in the Pacific coast states south
of Washington (Robbins et al., 1966). The American bittern nests
in marshes, sloughs, and meadows where it feeds on small vertebrates
and invertebrates (Palmer 1962).

*Unless otherwise cited, all information concerning nomen-
clature, distribution, and range was taken from American Ornithologists'
Union (1957).
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Black Duck Anas rubripes Brewster (Illinois)

This duck winters on the Atlantic coast from southern Labrador
to central Florida and inland to east-central Minnesota on the north
and southeast Texas on the south (Barske 1968). Several local
vitering concentrations occur on the Illinois and Mississippi rivers;
one is located at the confluence of the two rivers. Maintenance and/or
development of shallow-water habitats along the two rivers should
increase the wintering populations in the study area.

Canvasback A valisineria (Wilson) (fL.nois)

This duck winters on large bodies of water across most
of the continental United States south of Canada. Approximately

T,500 canvasbacks are winter residents on the Mississippi River
south of the Keokuk Navigation Pool to Alton, Illinois (Bellrose
1968). Although canvasbacks will feed on animal life, they prefer
aquatic plants (Mills et al., 1966). Mills et al., (1966) suggested
hat the scarcity of aquatic vegetation on the lower Illinois River
prevented greater utilization of the area by this species.

Hooded Merganoer Lophodytes cucullatus (Linnaeus) (Illinois)

Hcoced mergansers breed in the southern half of Canada, the
northern third of the continental United States, excluding Alaska,
and the region north of an area extending from central Alabama to
South Carclina. It winters throughout most of the United States
but is most common near the southwest and southeast coastal regions
(Robbins et al., 1966). Since 1965, it has been reported during
Christmas bird counts in Calhoun and Jersey counties, Illinois, and
in St. Charles County, Missouri (personal commuincation, 197h,
S. Vasse, Brussels, Illinois; Cruickshank and Manning 1968). A
hooded merganser was observed on a pond at the Delair Division of
the Mark Twain National Wildlife Refuge on 28 June 197h. Although
there are no data available to explain its population decline,
George ('.971) listed habitat destruction as a possible cause. This
merganse: nests in hollow trees or stumps near water.

Marsh Hawk Circus cyaneus hudsonius (Linnaeus) (Illinois)

The marsh hawk breeds in the southern two-thirds of Canada,
Alaska, the northern half of the continental United States, and California.
It winters in the southern two-thirds of the continental United States
south of Canada, including Illinois and Missouri, plus the northern third
of the states west of Nebraska. The marsh hawk remained the third most
common statewide raptor in Illinois between 1903 and 1955 with no
apparent drastic changes in population size (Graber and Golden 1960).
Thishmkf is an uncommon winter resident in the St. Louis area with a
few breeding records from St. Charles County, Missouri (Anderson and
Bauer 1968). During Christmas bird coti ts, it has been reported in
Jersey, Calhoun, and Madison :-ounties, !llinois, and Ralls and St.
Charles counties, Missouri (personal communication, 19Th, S. Vasse;
Cruickshenk '966, 1967, ]97), 'Lnd 1972; Arbib et al. 1973;
Cruickshank Lnd Manning 196R wid 1969).
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King Rail Rallus Elegans elegans Audubon (Missouri)

This bird breeds in the continental United States east
of central Nebraska and eastern Texas, excluding the northern
regions of the northernmost states. Widmann (1907) considered
this rail a common summer resident in Missouri. The destruction
of marsh habitats through drainage and channelization has made
the king rail increasingly rare (Missouri Dept. of Conservation
and U. S. Dept. of Agriculture 1974).

Least Tern Sterna albifrons athalassos (Burleigh and Lowery)
(Illinois, Missouri)

This tern breeds in the middle United States along
the Colorado, Red, Missouri, and Mississippi river systems as
far north as Nebraska and northeast Ohio to western Kansas and
cimtral Louisiana. Hardy (1957) reported it in Madison County,
Illinois, on Mosenthien and Cabaret Islands in the Mississippi
River. Hardy (1957) cited three factors influencing the
(-zurrence an.d breeding of this subspecies: (i) they nest on
sandbars, whicn are variable entities; (2) water levels must be
favorabie during the nesting season; and (3) shallow water must
be av&.ble f-r foraging. Channelization and the building of
damr, 2_evutueats, dikes ,and pilings are detrimental to sandbar
formation and, consequently, to nesting of least terns (Hardy 1957).
Nesting habitat was located on many islands in the Mississippi
River, but human disturbance has eliminated much of it. No
nesting occurred in regular sites near East St. Louis, Madison
Count;y, Illinois, or other areas in the study area during 197h
(personal communication, 197h, V. Kleen, Non-Game Biologist,
Illinois Dept. of Conservation, Springfield).

Long-eare4pOwl Asio otus wilsonianus (Lesson) (Illinois)

This owl breeds in the southern fourth of Canada east
of Saskatchewan and in the continental United States, excluding
Alaska, north of an area extending from Oklahoma to Virginia.
It winters from eastern Canada to the gulf coast, and as far west
as Texas. In Illinois, Ridgway (1889) foLnd these birds most
abundant in dense willow thickets. Such habitat is common along
the Mississippi River and may provide nest sites if it is not
flooded during the nesting season. Since 1965, the long-eared
owl has been reported in Jersey and Calhoun counies, Illinois,
during Christmas counts (personal communication, 1974, S. Vasse;
Arbib et al. 1973).

Short-eared Owl Asio flammeus flammeu. (Pontoppidan) (Illinois)

This owl breeds in the southern two-thirds of Canada,
Alaska, and the northern half of the continental United States
including the study area; it winters in the --ontinental United
States south of Canada. The short-ear- ;w ii:sts on the ground
in open sites close to water; plains, mais~les, grassy meadows, and
beaches where vegetative growth is low are favored nesting areas
(Philipp 1920). In Missouri, didmann 19-l ) lid not consider this
owl unusual to the macsheb sf the )4/s& :.['ui River floodplain
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north of the Missouri River; Anderson and Bauer (1968) re-

garded this owl as a casual resident during the summer and uncommon

during the winter. This bird has been reported in Rails and St.

Charles counties, Missouri, in Christmas counts (Cruickshank 1967
and 1972), and was "generally up in numbers" during the 1967-1968
winter counts at St. Louis (Peterson 1968:444). In Illinois,
population numbers decrease in frequency from north to south
(Graber and Golden 1960).

Saw-whet Owl Aeglius acadicus acadicus (Gmelin) (Illinois)

This bird breeds in the southern third of Canada and the
northern third of the continental United States south of Canada.
It winters throughout the breeding range and the remainder of the
continental United States, excluding areas south of a region ex-
tending from northern Texas to South Carolina (Robbins et al. 1966).
Within the study area, it is a permanent resident and requires
dense thickets and young evergreen plantations for cover (Robbins

et al. 1966).

Yellow-bellied Sapsucker Sphyrapicus varius varius (Linnaeus) (Illinois)

7he breeding range of this species includes the southern
half of Canada and the area north of a line extending from Oregon

through central Illinois and eastward to Connecticut (Robbins et al.
1966). It winters in the southern two-thirds of continental United
States, including Missouri and the south half of Illinois. This
bird is found in woods and orchards where it drills rings of holes
in tree trunks to obtain sap and insects (Robbins et al. 1966).
Since 1965, the yellow-bellied sapsucker has been recorded In
Christmas bird counts in Jersey, Calhoun, and Madison counties,

Illinois, and St. Charles and Ralls counties, Missouri (personal
communication, 197h; S. Vasse, Cruickshank and Manning 1968 and 1969).

Brown Creeper Certhis familiaris americana (Bonaparte) (Illinois)

The brown creeper breeds in the southern fourth of Canada
ea3t of Alberta, the northern quarter of the continental United

States, and Illinois (personal communication, 1974, V. Kleen),
and pos&ibly eastern Missouri. Greer (1966) reported nesting
creepers near a levee on the Mark Twain National Wildlife Refuge;

Widmann (1895) reported this bird from cypress swamps in south-
eastern Missouri. It winters in the southern third of Canada's
southern provinces east of Alberta, and the eastern half of the

United States. It was observed at the Norton Woods Public Access
Area, Lincoln County, Missouri, in forest habitat on 25 July 1974.

Since 1965, the brown creeper has been reported in Calhoun, Jersey,

and Madison counties, Illinois, and St. Charles and Ralls counties,
Missouri (personal communication, 1974, S. Vasse; (ruickshank
1966, 1970, 1971, and 1972; Arbib et al. 1973; Cruickshank and
Manning 1968 and 1969).

Bewick's Wren Thryomanes bewickii bewickii (Audubon) (Illinois)

This subspecies breeds in the east-central half of the
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United States east of Kansas, excluding the Atlantic seaboard;
it winters in the southeast quarter of the United States, ex-
cluding the Atlantic seaboard. Bewick's wren is a summer resident
in most of the study area, and a permanent resident in the south.
This bird is an inhabitant of farmyards, brush, and fencerows
(Robbins et al. 1966). An individual was observed in a brushy

thicket near an abandoned farmyard at Pike County Conservation
Area, Illinois, on 13 August 1974. This wren has been recorded
in Christmas bird counts in Jersey and Calhoun counties, Illinois
(personal communication, 1974, S. Vasse; Cruickshank 1972).

Loggerhead Shrike Lanius ludovicianus migrans (Palmer) (Illinois)

This shrike breeds in the United States and Canada
south of an area extending from southern Manitoba to southwest
New Brunswick, excluding most areas of coastal states from eastern
Texas to Maryland. It winters in the southern half of its breeding
range, which includes the southern half of the study area. The
loggerhead shrike is regarded as uncommon in the St. Louis area
!,nderson and 3auer 1968). Within Illinois, the breeding

" puiation has been largely extirpated north of an area extending
f-om southern Pike to southern ?umberland counties (Graber et al.
2973). Tihe lec'ease of hedgerows, used for n-sting, has been
postulated -is reason for the decline of this bird; decreased
acreage . h':y;1elds, with a high forage value, may be a more tenable

reason for -he decline, especially the rapid decline after 1957
(Graber et al.1973). Since 1965, it has been recorded in Jersey,
Calhoun, and Madison counties, Illinois, and St. Charles and Ralls
counties, Missouri (Personal communication, 1974, S. Vasse;
Cruickshank 1966, 1967, and 1972; Arbib et al. 1973; Cruickshank
and Manning 1968 and 1969).

Endangered Species

Double-crested Cormorant Phalacrocorax auritus auritus (Lesson)
(Illinois, Missouri)

This cormorant breeds in the southern third of Canada
east of central Alberta, and the continental United States, ex-
cluding Alaska, north of an area extending from northern Utah
through Texas to northeast Maine. Palmer (1962) listed freshwater
lakes, ponds, rivers, swamps, and sloughs as habitats frequented
by this bird. Isolated and undisturbed swamps and islands are
required for breeding. Since it feeds on fish, eels, crustaceans,
and other large aquatic organisms which concentrate pesticides in
their tissues, the wide use of DDT may be a factor in the cormorant'z
decline (George 1971). A colony of these birds was destroyed by
commercial fishermen on the Illinois River as they believed the
cormorants greatly reduced fish populations (Smith 1911).
Cormorants nested on the Clarksville Refuge, Pike County, Missouri,
in the mid-1960's (personal communication, 1974, A. Artus, Missouri
Dept. of Conservation, Elsberry); in lili, the colony had appro-
ximately 15 nests constructed in dead t:'t,5 st:uldinrg in a marsh.
The birds returned to the area ir !966 and L[9,T but did not nest.
Cessation of nesting was believed to be (aused by increased teaf:',



in the area associated with the construction nf a cement
plant and the lack of water at the nesting site. If the
availability of nesting sites is a limiting factor of this
cormorant, artificial snags may increase reproduction when
appropriately placed. In recent-years, tne double-crested
cormorant has been recorded only as a transient in the study
area. These sightings occurred in Madison County, Illinois,
in April 1972 (Kleen and Bush 1972); on the Mark Twain National
Wildlife Refuge on 4 September 1970 and 24 October 1972; and
in Lincoln County, Missouri, in October 1973 (personal communication,
1974, A. Artus).

Sharp-shinned Hawk Accipiter striatus velox (Wilson) (Illinois-Rare,
Missouri)

This hawk breeds in the southern half of Canada and the
continental United States, except in the southeastern quarter. It
winters in the southern three-fourths of the United States as far
west as Montana. Cory (1909) considered this bird a common transient
but an uncommon summer resident in Illinois. This bird is rare as
a breeder in Missouri and is usually seen only in migration periods
(Missouri Dept. of Conservation and U. S. Dept. of Agriculture 1974).
The sharp-shinned hawk occurs in open woodlands and wood margins where
it feeds on s.mnaTll birds and rodents (Martin et a.1!951). Farmers
who believe the hawk preys on barnyard fowl and hunters who use
the hawk for target practice have contributed to the decline of
this raptor (Forbush 1920). Since 1965, it has been recorded
during Christmas bird counts in Jersey, Calhoun, and Madison
counties, Illinois (personal communication, 1974, S. Vasse; Cruick-
shank 1972).

Cooper's Hawk Accipiter cooperii (Bonaparte) (Illinois, Missouri)

The Cooper's hawk breeds in the southern fourth of Canada's
southern provinces and all of the contine.;tal United States south f
Canada; it winters in the southern three-four-is of the United
States. Widmann (1907) considered this speoies a common summer
resident in Illinois, where cultivated fields were adjacent to woc>d-
lands. It is considered less common than the sharp-shinned hawk in
Missouri (Missouri Dept. of Conservation and U. S. Det. of Agri-
culture 19-h). During Christmas bird counts, the Cooper's hawk has
been recorded in Jersey, Calhoun, and Madison :Duntie2, Illinois,
and St. Charles and Ralls counties, Missouri persnal c.mrunicaticr,
1974, S. Vasse; Cruickshank 1966 and 1971).

Red-shouldered Hawk Buteo lineatus lineatus (Gmelin) 'Illinois,
Missouri-Rare)

This hawk breeds south of an area extending from Nebraska
to Maine (Robbins et al.1966). It winter; s.utn of an area extending

from eastern Kansas through central Illinois t, Massachusetts. The
red-shouldered hawk is a resident of mroist w. :inJ and cultivat-d
fields (Robbins et al.19 6 6), where it feeds n -nphr ians, reptile:',

birds, and small mammals kMartin et al. 5' . 7aring Df forest
may have caused the decline of this hT.K. Si:ic-e QO5, this bird



has been recorded in Jersey, Calhoun, and Madison counties, Illinois,
and in St. Charles County, Missouri (personal communication, 1974,
S. Vasse; Crucickshank 1966 and 1972; Cruickshank and Manning 1968).

Osprey Pandiun haliaetus carolinensis 'GLielin) (Illinois, Missouri)

This bird breeds from the arctic region southward. It has
been recorded in the study area three times since 1964: in Calhoun
county, Illinois, on 12 June 1970 (Peterson 1970) and in October
1971 (Fawks 1972) and in Pike County, Illinois, at Illinois River
mile 57.7 on 16 September 1974 (personal communication, 1974, D.
R. Parsons, Biologist, Waterways Experiment Station, Vicksburg,
Mississippi). No recent nesting has been recorded in Missouri
(Missouri Dept. of Conservation and U. S. Dept. of Agriculture
1974). George (1971) believed the decline of the piscivorous
osprey may be linked with effects of DDT in the environment.

Bald Eagle Haliaetus leucocephalus alasanu, (Townsend) (Missouri-Rare);
H. 1. leucocephalus (Linnaeus) (Illinois)

The breeding and wintering range of the southern bald eagle
(H. 1. Leucocephalus) lies south of the study area, but individuals
wander north over the southern three-fourths of the continental United
States. The northern bald eagle (H. 1. alasanus) winters in its breeding
range of Canada, excluding the northernmost regions; the northern
fourth of continental United States; and Alaska. It migrates tc and
along major bodies of water. The northern subspecies winters in
Missouri in fair numbers (Missouri Dept. of Conservation and U. S.
Dept.of Agriculture 1974). The species distribution in Illinois is
primarily restricted to floodplains of the Mississippi River, the
Illinois River, and other large rivers (Graber and Golden 1960).
The bald eagle is common in the area of Alton Dam near St. Louis
(Anderson and Bauer 1968). It is primarily a scavenger and lives on
dead fish and occasional waterfowl. The southern bald eagle is listed
as endangered by the U. S. Fish and Wildlife Service (Office of
Federal Register 1972). Shaw (1965) found this bird along bluffs in
Calhoun, Jersey, =nd Madison counties, Illinois, on 30 January 1965.
A population has been regularly observed at Pere Marquette State Park.
Jersey and Calhoun counties, Illinois; the counts ranged from a low of
45 birds in 1971 to a high of 198 in 1968 (personal communication, 1974h,
S. Vasse). This eagle has also been recorded in Jersey and Madison c n-
ties, Illinois, and St. Charles and Ralls counties, Missouri, during
Christmas bird counts (Cruickshank 1966, 1967, 1970, 1971, and 1972;
Arbib et al. 1973; Cruickshank and Manning 1968 and 1969). The bald
eagles that winter on the Mississippi River (Pools 24, 25, and 26)
and on the lower Illinois River have been counted annually since -065
(Table 5).

Upland Sandpiper Bartramia longicauda (Bechstein) (Illinois)

The upland sandpiper breeds from southern Alaska to central
Maine southward to an area extending from eastern Oregon through nortr -
ern Texas to Maryland. Ridgway (1889 considered this bird a common
species in Illinois, where it was clostily associated with prairie
habitat. The population center of the ipland sandpiper shifted frorm
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northern to central Illinois (Graber and Graber 1963). Apparently,
this shift was a result of the decreased acreage of prairie and
pasture. A change in nesting habitat was also recorded; mixed hay
and alfalfa were utilized instead of pasture.

Amphibians and Reptiles*

Rare Species

Dark-sided Salamander Eurycea longicauda melanopleura (Cope) (IllinrUs)

The range of this rare subspecies includes much of the
eastern United States. In Illinois, it is recorded from the extreme
southern counties and up the Mississippi River Valley north to Adams
County. Specimens from Pike, Greene, and Madison counties might be
expected to exhibit intergrade characteristics of the longicauda
subspecies. Distribution in Missouri encompasses the southern
counties, as well as a northern branch extending up the Mississippi
River Valley. Generally an upland species, the dark-sided salamander
is common in rocky streams, caves, and springs of the Mississippi
River bluffs, and in the wooded uplands of Adams and Pike counties,
Illinois.

-llinois Chorus Frog Pseudacris streckeri illinoensis Smith (Illinois,
Missouri-Status Unknown)

Small, isolated populations of this frog occur in Arkansas,
southeast Missouri, southeast Illinois, and six counties along the sand
area of the Illinois River (Smith 1966). This rare subspecies was
first recorded in Illinois by Smith in 1951 from a sand prairie area B
miles north of Meredosia in Morgan County. Specimens were also re-
corded from a sand prairie in the Mississippi River floodplain in
Foutheast Missouri (Smith 1955). Preferred habitat appears to be
sand prairies; breeding habitat includes sloughs, flooded fields,
ditches, and small ponds.

Illinois Mud Turtle Kinosternon flavescens spooneri Smith (Illinois)

The Illinois mud turtle is limited to a few isolated, remnant
populations along the Mississippi River in northeastern Missouri and
southeastern Iowa, in the sand prairie area along the Illinois River
from Morgan to Peoria counties, and in 'Whiteside and Henderson counties.
Preferred habitats of this rare turtle are backwater sloughs of the
major rivers, and ponds in the sand prairies. Reduction of this relict
xerothermic period t1rtl3-to a few remnant colonles is though" tobe a
result of climatic changeas which have occerred in the Prairie Peninsula.

*Unless otherwise cited, all informatiin concerning nomen-

clature, distribution, range, and ecoio.ical requirements was taken
from Conant (1958), Smith (196!), and Ander9 n C1965).
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Mud Turtle Kinosternon subrubrum subrubrum (Lacepede) x hippocrepis
(Gray) (Illinois)

The western mud turtle, which ranges from western Mississippi
to the eastern half of Texas and north through southeast Oklahoma and
Arkansas to Missouri, and the eastern mud turtle, ranging down the en-
tire Atlantic coast to northern Florida, west to western Mississippi
(including Georgia, Alabama, and Tennessee) and north into Illinois
and Indiana, form an intergrade population in Illinois and possible in
Missouri. Distribution of the mud turtle in Illinois includes the south-
ern tip of the state and two isolated records from Calhoun and Peoria
counties. The mud turtle is found in shallow water of roadside ditches,
ponds, and bayous, associated with vegetative growth and, in some Cascs,
in terrestrial habitats.

Slider Pseudemys concinna hieroglyphica (Holtr'ok) x floridana hoyi
(Agassiz) (Illinois)

The slider, also called the hieroglyphic turtle, is a hybrid
of the slider and the Missouri slider. The slider ranges in the
Central Mississippi Valley from southern Indiana and Illinois through
central Alabama, Mississippi, Louisiana, and extreme eastern Texas.
-The Missouri slider ranges from southern Missouri and southeastern
KaJ as t. 'he coost of central Texas and east to Alabama. In Illinois,
the rare, h'l,;id occurs in the Mississippi, Wabash, and Ohio River Valleys
to Calh-un CoDunty on the west and Lawrence County on the east. In
Missouri, its distribution may range throughout the southeastern
counties. In Illinois, at least, the hieroglyphic turtle appears to
be restricted to the three large rivers and their adjacent lakes and
sloughs.

Western Slender Glass Lizard Ophisaurus attenuatus attenuatus Cope
(Illinois, Missouri)

This subspecies ranges west of the Mississippi River from
southeastern Nebraska to eastern Texas, and east of the river into
Illinois, western Indiana, and southern Wisccnsin. Its range is pre-
sumed statewide in Missouri and Illinois. In the study area, specimens
have been reported from St. Louis County, Missouri; from Jersey, Calhoun,
P:.ke, Greene, and Scott counties in Illinois. This rare lizard is more
common in the hills of Calhoun and Pike counties than elsewhere in Illi-
nois. Specimens have been found in tall crass, a bottomland field, a
forested hillside, and an open grassy area a-Ijacent to woods. Due t-
its burrowing habits, this lizard may be more abuwndant than thought,
although both Anderson (1965) and Smith (116I termed it "rare" in Mis-
souri and Illinois, respectively.

Western Worm Snake Carphophis amoenus vermis (Kennicot) (Illinois,

The range of the worm snake includes all of the south-
eastern United States except Florida. In Illinois, the western worm
snake has been collected only from Calhoun, Adams, and Hancock counties.
Intergrades of the western and midwest worm snake may be expected to
occur at the confluence of the Illinris and Vissisippi rivers. In
Missouri, distribution is statewide, and spei'rec-as have been collected
from the three southern counties of the stoldy qrea. This snake is
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commonly found in moist wooded situations under rocks and decaying
logs.

Western Smooth Green Snake Opheodrys vernalis blanchardi Grobman
(Missouri)

In the United States the range uf this snake includes the
Northern Great Plains and prairie region westward to the Black Hills,
and the Rocky Mountains in Colorado, New Mexi,-o, and Utah. In
Missouri, specimens have only been collected north of the Missouri
River; one specimen was taken in St. Charles County. In Illinois,
distribution is sporadic in the northern counties. Although
prairie habitats are preferred, this terrestrial snake has been
reported from a variety of habitats including low bushes, grassy
areas, wet meadows, timbered rocky hillsides, and vacant lots of
suburban areas.

Eastern Massasauga Rattlesnake Sistrurus catenatus catenatus (Rafines-
que) (Missouri)

The eastern massasauga ranges from central New York and Penn-
sylvania, through Ohio into Michigan, northern Indiana and Illinois,
southern Wisconsin and Minnesota, and eastern Missouri north of the
Missouri River. Collections from Mississippi River counties in
Missouri include Lewis and St. Charles counties. Although once apparent!,
comnon throughout the northern four-fifths of Illinois, it is now re-
presented by widely scattered colonies. The massasauga prefers prairie
marshes, old fields, and bogs; it has been recorded from dry wccdlands.
Drainage and cultivation of its preferred habitat types have been
responsible for the decline of this snake.

Great Plains Rat Snake Elaphe gutta emoryi (Baird and Girard) (ilii-
rois)

The range of this subspecies includes Central Mexico north-
ward on the western side of the Rocky Mnuntains to southeastern Utah
and adjacent portions of Colorado, and on the eastern side to sout.her:.
Nebraska and Illinois. In Illinois, it occupies the five Mississippi
River counties south of the confluence of the Illinois and Mississipp:
rivers; specimens have been collected from both the base and upper
portion of the river bluffs in these counties. its Missouri range in-
cludes most of the southern counties except for the extreme south-
eastern portion of the state. Rocky, timbered hillsides are the pre-
ferred habitat of this rat snake.

Endangered Species

Alligator Snapping Turtle Macroclemys temmin.ki (Troost) (Ilhiw'i ,
Missouri-Rare)

This turtle ranges from scutheaxtern deorgia and north-
ern Florida westward into south and central Texas, and east to tne
Mississippi River Valley. In Illinoi:, it i _'oiini in the Mississit:',
lower Illinois, Ohio, and Wabash river.; n1 .;soc:ated tributaries.
Its Missouri distribution includes the -:,uthprn tW or three count-e.;.
the southeastern onefourth of the state, an,i -,he Mississippi Riv-r
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to Lewis County. The alligator snapper is aquatic and sedentary,
preferring muddy bottoms. Because of its reclusive habits, it is
rarely recorded, although it is taken occasionally by commercial fishermen.
Two specimens have been recorded from Calhoun and Jersey counties,
Illinois.

Blanding's Turtle Emydoidea blandingi (Holbrook) (Missouri)

Blanding's turtle ranges through northeastern Nebraska,
Iowa, Wisconsin, and Michigan, southward to northern Ohio, Indiana,
and Illinois, and extreme northeastern Missouri. A disjunct pop-
ulation also occurs in Massachusetts and New Hampshire. In Missouri,
this endangered species has been reported only from Clark County a-
long the Mississippi River in the northeastern corner of the state.
Its Illinois distribution includes much of the northern half of the
state; generally, colonies are widely scattered except in the flood-
plain sloughs along the larger rivers. Collections have been made
from the Illinois counties of Cass and Morgan. Decline of this
turtle in Illinois is attributed to drainage of the extensive centrai
prairie marshes.

Plains Hognose Snake Heterodon nasicus Baird and Girard (Illinois-Rare,
Missouri)

he species, H. nasicus, exhibits a disjunct range with small
relict populations occurring in northern and central Illinois and in
extreme southeastern Missouri (Smith and Smith 1962). The plains
hogiose snake (H. n. nasicus), which occurs west from Minnesota to
Alberta, Canada, and south to New Mexico, has been reported in Missouri
only from Holt County. In Illinois, it is recorded from scattered
sand prairies along the Mississippi River in Henderson, Mercer, Whiteside,
and Lee counties. An intergrade population (H. n. nasicus x gloydi) of
the plains hognose and the dusty hognose (H. n. gloydi) occurs in the
sand prairie areas adjacent to the Illinois River; specimens of this
intergrade population have been collected from Morgan and Cass colmitie .
Sand prairies and adjacent woodlands provide suitable habitat for both
subspecies, and in these limited areas, they appear to be fairly common
in Illinois (personal communication, 1973, P. W. Smith, Illinois
Natural History Survey). Similar to the Illinois mud turtle and the
northern lined snake, the hognos4 snake is also represented by isokatei
T liinois populations which are remnants from a period of warmer, as we!'
as more arid, conditions which prevailed at higher latitudes in the
past (Smith and Smith 1962).

Northern Lined Snake Tropidoclonion lineatum lineatum (Hallowell)
(Illinois)

The northern lined snake is found over most of Kansas,
eastern Nebraska, extreme southeastern South Dakota, southern Iowa,
northwestern Missouri, and central Illinois. The range in Missouri
is discontinuous across the northern half; four collections from :,t.
Louis County represent the only occurrence of this subspecies alrni"
the Mississippi River. In Illinois, its range is disjunct from .'th..r
populaticns, occurring only in an isolated area in the centeal pc(rz-,'.
of the state. Smith (1953) suggested that distribution records in
:llinois represent remnant colonies of a formerly widespread distr -



bution vhich occurred during a post-glacial warm, dry period. The
lined snake is described as an urban species, found in vacant lots,
under debris, and along the base of shrubs and fences where leaves
have collected. It has also been found in sparse timber. Throughout
much of its range, it is a fairly common species. Due to its small
size (usually less than 1 foot) and semifossorial habits, it is readily
overlooked. In the opinion of P. W. Smith (personal communication,
1973), it is not endangered in Illinois.

Timber Rattlesnake Crotalus horridus horridus Linnaeus (Illinois)

The distribution of the timber rattlesnake extends from New
Hampshire to southern New Jersey; south in the Appalachian highlands
to northern Alabama and west through the Ohio Valley; Minnesota and
Wisconsin to northeastern Texas; and also northern Ohio. Except for
the southeastern part of the state, it occurs throughout Missouri.
Collections have been recorded from Clark, Pike, and St. Louis
counties, Missouri, along the Mississippi River. In Illinois, it
ranges throughout the southern one-third of the state, as well as
along most of the Mississippi River Valley and in isolated areas
along the Illinois River. The species is reported to be fairly
coL ion along the Mississippi River where rock outcrops are extensive.
Collections were reported from Jersey, Greene, and Pike counties
along the Illinois River. Preferred habitats of this subspecies
include forested bluffs and rock outcrops, although they may also
be found in cultivated fields, abandoned buildings, and brush piles.
!he decline of this snake is due in part to man's efforts to exter-
minate it from populated areas.
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~s~U ~UNITED STATES

ENVIRONMENTAL PROTECTION AGENCY(~) REGION V
230 SOUTH DEARBORN ST.

-. 4't PRO1'S eriC4 CHICAGO. ILLINOIS 60604

.ji

Conel '1oward R. Peterson
District Engineer
U. S. A ty Engineer District, St. Louis
210 N. 12th Street
St- ioiis, Missouri 63101

Dear 0alonel Peterson:

_n response to your letter of July 8, 1975, we have ompleted our review
of the Draft En; xonentl Impact Statnent (EIS) for the Cperation and
Maintenance of Pcols 24, 25, and 26 mississippi and Illinois Rivers. Our
major environmental ccncerns are in regard to wetland encroachment, water
c alilty impacts, dredging and disposal practices and the need for greater
flexibility in the dredge spoil disposal program.

Our primry concern with dredging activities as described in our cmauents
involves the placement and contammmt of dredge spoil and the potential
effects upon aquatic and terrestrial eiviromrnnt. Past and current practices
.ave had deleterious impacts along the Mississippi and Illinois Rivers
and many of these practices could be corrected with acceptable alternative
mazsures. The Congressional. authorization for the 9-foot channel project
allows sufficient flexibility to satisfy envio=nmtal concerns; therefore,
envirowentally sound alternatives to current disposal practices should be
izplesmnted.

W have classified our cumments as Category ER-2. Specifically, this means
we ham envirnmental reservations concerning the effects of the maintenance
progrm on water quality and wetlands. In addition, we believe aitional
information and studies are necessary to evaluate the envirorental impacts
of maintenance activities. The classification and the date of our camnents
will appear in the Federal Rgistez in accordance with our responsibility
to infonn the public of our views on major Federal actions.

If you or your staff has any questions concerning the attached ccmments,
please contact Mr. Gary A. Williams at 312-353-5756.

Sincerely yours,

Donald A. M11lg-6
Chief,
Federal Activities

Branch

Attachment
As Stated
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General oummients

To demonstrate how the O&M program outlined in the EIS has minimized aderse
envi mntal impacts which resulted from past dredging practices, the final
EIS should ccarpre and contrast past operation and maintenance activities
with the proposed O&. pxogram discussed in the EIS. Differences in past
dredge spoil disposal activities to the proposed disposal progran should be
indicated.

It is noted that some wetland areas will be affected by the project. EPA's
Wbtlands Policy states that wetlands must be protected from adverse dredging
a-.A filling practices. Therefore, extreme care mst be taken during O&M
activities to avoid and minimize any adverse impact upon wetlands. The Qcrps
of Engimers policy regarding the safeguard of wetlands is highly desirable
eid consistent with our own views. With respcrLsive and expedient imple-
-eataticn, such policy will substantially discourage the unnecessary alteration
cjid -tr.tion of wetlands considered to be vital to the riverine flowage.
L;-hx--h this policy is directed primarily toard the evaluation of permit
applic-i cns, we fully realize the inherent responsibility of the OCrps in
iolo~winq the dictates of its mn policy and the guidance of EPA and other
a5 ,-nciss in wetland preservation.

7-&, EIS reconizes that the placement of dredged materials in critical areas
.(s' - chaijil exits or entranceA may have deleterious effects and that dis-
posal inr these areas is now avoided. The EIS should indicate how past
practices have resulted in the placement of spoil in critical areas and discuss
any measures that will be implemented to restore these areas particularly
where side channels have been cutoff.

S Ail disposal, either on-shore or into the open wter, constitutes the
p r3xy adverse environmental impact associated with the operation and main-
terAce of the navigation channel. In spite of its importance, however,
the EIS does not contain a camprehensive spoil disposal plan.

Attributing a beneficial use of dredged spoil to provide wildlife habitat
is not valid or reconcilable on a short-tenm basis. Furthenmtre, it doesn't
take into consideratin the loss of one type of habitat for another. 7he EIS
indicatesthat in many cases natural revegetation of spoil areas has not
ccured because of repeated deposits of spoil. Also, where woodlands have
teen subjected to disposal but not with sufficient frequency to cause
mcrtality, the trees have been partially killed or stunted and the understory
has been lost. Usually diverse aquatic or terrestrial habitat are converted

ito sterile sand-shoals and piles providing a poor substrate.

Althouh sae data is provided, the EIS is lacking an adequate description of
the dreige speil. A cxrnlete sediment analysis and characterization would
facilitate prudent selection of spoil sites and would also serve as a basis
for determining the usefulness of spoil in recreation areas and the prospects
for r v"tation of spoil sites. Onitted is any reference to a definite tim
span in which revegetation may occur.
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7he final EIS should identify the areas considered as "on or near the banks".
If these spoil locations include backwaters, marshes, sloughs and areas behind
wing dams, the deposition wuld result in a significant impact upon the
biological stability of the river system. Although the impact of the spoil
deposition at any particular site is not completely irreversible, in general,
sites covered to any measurable extent cannot revert to their original state
for extremely long periods of time. Repeated spoiling serves only to
aggravate this condition, resulting n relatively permanent changes in flora
and fauna.

The EIS fails to identify what varieties of wildlife can be supported on
nearly sterile sand piles. In addition, the dynamic nature of flood plain
habitats preculdes the fonmaticn of large areas of uniform habitat types.
Theafore, the diversity of an area is decreased through spoiling rather than
i-..crased as suggested.

The EIS fails to discuss dredging operation and spoil disposal with regard to
-acts on the Fedora n 2d State managed wildlife refuges on or along the

inland waterway systems. Specifically, information is not provided on
requlaticns or assessments made on spoil deposition on or near these
prct.: -ted areas to evaluate potential envixrental impacts caused by opera-
ti:.n and maintenance procedures. Also, the relationship of pool regulation
to the managent of these areas and reamendations made by management
agencies should be discussed. Recreational developments such as docks
and concessions are referred to in the EIS as minor in magnitude. The main-
te-nance of docks however may require periodic dredging. The EIS should
ei- iss the dredging, disposal of spoil and associated enviromental impacts
reA.atir.g to the maintenance of adequate depths for those activities related
to private dredging.

The EIS should describe how the town of Grafton has been troubled in recent
years by deposition in five small tributary streams. This discussion should
address why the problem is of recent nature and what upstream improveents
oouid be utilized to minimize Ue sedimentation.

It is stated in the EIS (p. 172), "Increasing the height of a low dike field
can be effective in producing a dependable navigation channel if the dikes
are not too short in relation to the river width. In the study area, there
are no now dikes planned." This discussion indicates the effectiveness of
ir-reasing the height of a low dike field and mentions that no new dikes are
plarned; howver, the discussion implies that the heights of low dike fields
may be increased. The EIS should discuss any plans or proposals to raise
low dike *fields.

Acording to the EIS, mich progress has been made in eliminating excessive
wmomts of timber clearing and bank grading in the navigation pools. This
discussion should be expanded. The problems experienced with timber clearing
and bank grading in the past should be descril -d and the progress that has
been made in eliminating taese problms shcxd be explained in more detail.
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According to the EIS, there has been a net deposition of seJcreii: - Peasa,
Elsah, and (autauqua Creeks in Illinois since the bridges er:e rc.tructed,
and that the State highway departments frequently clear sediLerv- from tle
chermels tributary to both the Mississippi and IlUimis Rivers. Thiis
discussion should be expanded to address the disposal practices, eoviron-
mental impacts and the relationship of this activity to Section 4C4 of the
Federal Water Pollution Control Act A~rdments of 1972.

1-acer Quality Impacts

As indicated in the EIS, one of the principal effectrs on wate_ -T._aliy is
the increase in turbidity caused by dredged cliurnings uxl -poil dizcsal.
Hcwver, associated with this release of material one cu-a usnIly it-:d a
dtcrease in available oxygen, increased -cndu-.i-dty, increised phocphates,
x0iiticnal total .-itgen and any other pollutant contained in the spoil.
A stuy of d:edging effect on water quality in pool #8 during ti-e runr of2973 irdicatc sianificant changes did occur in turbidity, rdrate and

i-it-ogei-. Also, a substantial decrease in dissolved oxygen was observed.
'I-ures to minimize these adverse impacts can be utilized rith lirLited
. '-=.n o: t!7e -::tt'.-ning overflow, i.e., by the use of dikes, successive

.g or ret e--nion basins. Selective monitoring for changes in water quality
, arras of spe±l dissal should be initiated whenelr mintenance activities
S-Jhe potential to adversely effect water quality, particularlv in the

v.ci.=,ty of recreational areas and eco-sensitive wetlands such as spawning
grruris or waterfowl habitats. Whenever State water quality standards are
violated, the implementation of appropriate pollution abatement n=masures
will be required as per Sec. 313 of PL 92-500.

-%ce pe-sticides, ntals, sulfides, methane, oil and grease, armnia and
other substances, if present in the bottom sediments, can be released into
... .ater oolurn !y resuspension of the sediment or fran di ;posal arsas, the
!=itions of water intakes should be identified and measures to avoid
deradation nearby water supply intakes should be described.

'i ta-r qaality as well as aesthetics of sae pools in the Uppe- :lssissippi
Ri;.v.r wculd seemingly have a bearing on the dmarnd for beactes. !-.e
potential health risks of providing beach areas which irduje ,at.-_, contact
:ecreation such as swimming, wading, or water skiing naut b arti-ly studied
with regard to water quality and applicable water cpialit tad.ar- -. khere
water quality is poor and not suited or safe for whole bod" na. ,the
''evelopment of beaches for recreation should be dis=ouraga-.

c is difficult to iake an objective assesSant of wdu' ii" " s
using tne minimal amount of infonnation p.r-Kd _ed in tXk EIS.,
no data is presented assessing the cavuirse hLi-ucts of ilie a:cu-g and
spoiling operations. An adequate descxiption of the dL .' -_-uLJ
be provided for major areas of dreCqir as soon as prlcJ .'i -
.- alysis and characterization of the seimen - %hl LL'_
ith our acceptability criteria Ioi sp.oil dis ,ia , selec-

tion of spoil sites and also serve as a asi., :.r . ......... .... ' -__ty
and usefullness of the spoil. Aitr.cu;. -.ome -.r-a - ;k A -IS,
it is not clear if the data is Leprisont- '.
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Section 1.6 of the EIS should include a discussion of the TEZAT i c.d G.AT II
Studies which are now being conducted in the St. Paul ard Pcck island District
reaches of the river. 7his river management study is a direct res.-at of the
concern over severe environemntal damages resulting frcn the past practie
utilized by the Oorps. The GREAT Study for the St. Paul District .as been
functioning for nearly one year and has developed nunerous new ideas for
orrecting ourent environmental abuses. The GRET is considering both short
and long range problems and their solutions and can be applied in general to
the St. Louis District. The GREAT II study is still in the early stages of
development and will follow the precedent set by GREAT I and tt cverall
cbjectives developed by the Dredge Spoil Disposal Practices Cat- .,_-ee for the
entire Upper Mississippi River. GREAT III is anticipated for tne St. Louis
District in the future. We urge full support by the St. Louis D r-'ict CXE
in this effort.

In addition to the informtion requested above regarding water quality, we
be.iev- the following detailed long-range studies should be initiated to
deteas measirras to substantially reduce the adverse effects associated
wlth butzre operation and mainte-iance activities on the river. Such studies
sIh-cald include:

1) a oipreheisie bottom sediment analysis of the river;

2) the short and long range effects of O&M activities upon water
quality;

3) a qualitative and quantitive description of the wetlands, back-
water areas, and wodlands impacted by O&M activities;

4) the general environmental effects of dredging sloughs ard cack-
water areas;

5) the dynamics of sediment movement induced by dredging ar. dis-
posal activities, and

6) a camparison of the overall effects associated witn dispcsirg
the spoil within the lower limits of the flood plain to dis-
posing of the spoil outside the floodway.

Alternatives

The evaluation of alternatives to the project is inompleze. --Uo major
alternatives to the existing operation and maintenance procedur2s -ra pre-
sented: discontinue operation of the. lcks and dams, aid rLc r.u _ main-
tenance of the navigation channel. T .a other alternatives discus: &i are only
modifications of the present dredging ard spoil depositiorn t.u, "
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7he alternatives of increased spoil disposal flexibility, revegetation of
disposal sites, omercial use of dredge spoils, watershed land-treatment
and developient of recreational facilities have great potential in reducing
adverse social, environmental and econamic impacts. These alternatives
should be incorporated whenever possible in maintenance dredging practices
to alleviate adverse impact and should receive full consideration in your
agency's decision-making process. Not in every case should only one method
be used. Instead, all or a camposite of these alternatives should be con-
sidered now and during future studies to detennine their maxnnra environ-
mental and econamic public benefit. Revegetation of dredge spoils also appears
to be. a very viable alternative. It is recamnnded that futuxe studies be
undertaken to deternine the feasibility of this alternative. A major environ-
mental prdblem as stAted in the EIS is the movren-t of dredge spoils by
e- Dsion. 'his alternative has great potential for partially correcting this
::-:blm in an effective way, environmentally and econaically.

Conside'ation should be given to potential markets for spoil and the benefits
to he de;'!,ed frarm remval of the spoil frm the river area. Included in
tIis siscon hould be a ca%)arison of the long-tezm costs (especially
.-n. orietil costs) of remote or central spoil disposal and t-he costs of the

. -. arnce anl o'ert-om program as it is practiced today.

Wa- . ,ed land treatTant should be considered for the tributaries that are
known to be conveying extensive sediment loads to the Mississippi River.
A- -. king scme of the causes of the sedimentation problem instead of its
eff.:' should substantially reduce dredging trpacts and also have positive
im~ar. upon both tributary streams and the Mississippi River. The use of

; .- - . terial for landfill or other purposes should be completely addressed
a-, n alternative to present practices including an evaluation of eccr nics vs.
enviro.-mental costs.

Mie discussion of alternatives mentions that a discontinuation of the waterway
-zcvice would force the utilization of other costlier modes of transportation.
This state-tnt may be true, however, since transportation rates are regulated
bh the Federal governmnt, these rates are subject to change. In addition,
Federal subsidy to particular carriers nessarilly absorbs a portion of the full
cost of the operation by the carrier. The EIS should comp3ire the costs and
tj.e rateas of various transportation modes with and without existing rate
reau lations and subsidies. The National Water Craission Tx-t discusses
the major issues relating to the development of water resource. One of the
:-_azrendations of the Report concerns user fees for navigaticn interests.
This :7ecmwndation should be discussed as an alternative in -te EIS.

Te final EIS should also evaluate and onqtare the envircnmental impacts of
=ie alternatives to waterborn transportation. These should Lncluce but not

be limited to t=rement by rail, truck or pipelines or a combinaion of these
.modes with any other mode including barging.

Lona-Term Effects

The EIS does not evaluate the long-ttrm effe-+s of -:xi]. i , i- rf I, eatcr-n.
The cont-imi.us deposition of spoil on recreation areas muse *%u_ ntualy tuducQ
tle suitability ol the situs for rez: cation ird either .x . _



sites will have to be selected or recreation activities will be eliminated.These long-term impacts of spoil disposal upon recreation areas should be

addressed in the final EIS.

All of the impoundments are characterized by a gradual process of sedimenta-
ticn or filling particularly in areas outside the navigation channel. The
operation and maintenance program for the 9-foot channel accelerates the rate
of deposition in these areas by decreasing water velocities in backwater areas,
direct spoil disposal, spoil disposal which impedes flows leading into or
cut of backwater areas, and spoil disposal which returns to the river. The
EIS shtould acknowledge this gradual sedimentation process with regard to
I,- -g-term ihacts and discuss the in detail. An attempt should be made to
predict the changes in physical and biological characteristics of the Upper
Mi- Siszippi River through the next 100 years and beyond assuning existing
xaineiaa=e activity continues. Wng-term effects should take into con-
si dera - xn not only the consequences upon flood plain and lowland uses, wet-
lands, .. ttamLand forest, sloughs, and backwater areas, but also the constric-
ticn of the eAistir.g meandering waterway, development of a uniform navigation

lenr sedi~mLntation and deposition in each pool.

lhe PIS privides a generous amount of information on the "beneficial" effects
of the impoundments upon recreation, fish and wildlife. The final statement
should predict the long-term effects, both beneficial and adverse, upon
recreation, fish and wildlife resulting fran the maintenance of the 9-foot
-ovigation channel. It appears that the long-term benefits of the present
!- .. mance program favor cammercial navigation at the expense of recreational;Sni ..nd wildlife uses. More emphasis should be placed on enhancennt and
,.:intenance of the value of the river for uses other than czmercal navigation.

The EIS does not discuss the effects of dredging and spoil disposal upon the
h .raulic characteristics of the Mississippi River. Natural sediimntati3n
behind the wing dams ombined with spoil disposition in the off-channel
arpas continues to constrict the river channel. This reduction in channel
c,. acity may affect the river stages, particularly the flood stages. Higher
fLod stages would result in the need to raise the levee systens downstream
and modifications of the levees could have a significant impact upon the river
wid riparian environments. consequently, we believe the EIS should contain
a discussion of the effects of channel construction upon the river stages and
the primary and secondary impacts of any changes in the river stages upon
.-e Mississippi River system.

2acoanendations

In conclusion, we believe the following general approach should be used in
relating to the environmental impacts of O&M activities on the Upper
Mississippi River. This approach will designate EPA's general re<onrendatL n
..egarding dredging and spoil disposal in the Ppper Mi:sissippi River.

I. The need for greater flexibility in the h1"dling and dLsposal of dredged
spoil is required because of the adverse irpacts upon envircrim-ntally sensitive
areas. Additional expanditures for longer pipelines, bocster and puTp-out
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equipment and transport barge may be necessary to increase the flexibility
of O&M activities.

2. The practice of retaining spoil in and adjacent to the waterway should
be moxdified. The adverse effects of the existing program upon water resources
and wetlands are apparent. Wiere feasible, we believe spoil should be moved
as far away from the river as practicable to prevent its redeposition in the
river. 2his approach will not be necessary in every case, but where shoaling
is intense and dredging requirements are extensive, it should be encouraged.
Furthermore, if sensitive wetlands or bottcmland forests exist in the
vicinity, spoil should also be removed to a nre capatible area, preferably
outside the floodway. Placement in fringes of the flood plain would pro-
bably be acceptable.

3., -e existirg program of selecting spoil disposal sites is in need of modi-
fication. Regardless of the fact the infrequent spoilage in same areas has
create& 3 few diversified ecosystems, the usual results are sterile sand-
shoals t'iat either directly impinge upon or indirectly through sedimentation
a~j redeposition adversely impact envirorznentally sensitive areas such as
s.i raing and fishing grounds, waterfowl habitat, and other wetland or bottCm-
land habitats. With care and coordinated agency planning, this kind of impact
can be avoided.

4. The load capacity of a given area to successfully retain spoil deposits and
sup..rt a viable ecosystem is an important factor that has been overlooked
in te past and should be given careful study in the future. When selecting
sites for disposal, consideration should be given to the frequency of spoil
dzsx;al, the quantity of spoil, and the type of area affected.

5. Bottm sediments of each pool should be periodically monitored (3-year
intervals) to determine their quality and character for a compatible program
of disposal with local ecosystems. Bottom sediments that are found to be
p,;luted must be confined in a disposal facility.

Aare necessary, pollution abatement structures for given disposal areas
should be constructed and completed prior to the disposal of spoil. Stabili-
zation of the disposal area is an important measure that should be implemented
after spoil deposition. Stabilization measures such as revegetation and
erosion control are necessary to minimize water and wind erosion and
redeposition in the river.

7. In order to improve the understanding of O&M activities on the Upper
Mississippi River, studies to determine the composition of bottom sediments,
short and long range water quality effects, the nature of sensitive areas,
effects of dredging backwaters, the nature of sediment movement and effects
of spoil placement should be undertaken as soon as practicable.

8. Recomedations proposed by the Upper Mississippi River Oonservation
Ctmmission in their 1969 Upper Mississippi River Dredge Spoil Survey should be
considered as alternatives to present dredging activities. Basically the

E-8
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C(mmissian ec iurxed an evaluation of current deposition practices in order
to detect and eliminate eniramientally harmful practices. Several excellent
recaumwxnations for selecticn of future spoil sites as discussed in the survey.
Adherence to these recum--dations will aid in elimination of damaes
resulting from maintenance and cperation of the 9-foot channel.

9. The disposal of dredged material shall be consistent with the EPA
Section 404 Guidelines for Discharge of Dredged or Fill Material (Federal
Reister dated September 5, 1975).

E-9



United States Department of the Interior
OFFICE OF THE SECRETARY

NORTH CENTRAL REGION
230 S. DEARBORN STREET. 32nd FLOOR

(ER-75/675) CHICAGO. ILLINOIS 60604

August 29, 1975
Colonel Thorwald R. Peterson
District Engineer
U. S. Army Engineer District

St. Louis
210 North 12th Street
St. Louis, Missouri 63101

Dear Colonel Peterson:

.je . )artment of the Interior has reviewed the Draft Environmental
Sa.dtef;ent for the Operation and Maintenance of Pools 24, 25, and 26, Mis-
c1 s )i and Illinois Rivers, Missouri and Illinois, as requested in Mr.
Im 's transmittal letter of July 7, 1975, to our Assistant Secretary,

rv.jram r?,evelopment and Budget. Our comments which are of both a general
and specific nature relate to areas of our jurisdiction and expertise and
hav; been prepared in accordance with the National Environmental Policy
Act of 1969.

GE!ERAL: This document de-emphasizes the causes and effects of side-
channel sedimentation. The effect of dikes and revetment in preventing
the formation of the new side channels is not mentioned, which thus
glives a misleading picture of project effects. Also, because of in-
complete information, it is not possible to evaluate project effects on
the mussels of the Illinois and Mississippi Rivers.

SPECIFIC: Part I - PROJECT DESCRIPTION - Figures 1-4 and 1-6 - Are the
proposed recreation areas to be developed by the Corps of Engineers?

Page 20 - To avoid misunderstanding, the fourth paragraph should indicate
that it has been standard procedure to over dredge to a depth of 11 or 13
feet below minimum pool elevation.

Page 23 - 1.6.2.2 State of Illinois Recreation Plan - A more recent
State comprehensive outdoor recreation plan, Illinois Outdoor Recreation,
Drepared by the Illinois Department of Conservation, was released in
December 1974.

19 'R L U T I A 0 4 9 %
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Part 2 - EXISTING ENVIRONMENTAL SETTING

Page 85-d. Benthos - The treatment of mussels in this section is inade-
quate. Several cmmon species were not recorded, Ircluding: Anodonta

,rais. Arcidens confragosus, Lampsilts anodcntlees, Fusconaa fTiava,
androptera aevissima. No mention is made of the vaf,,ercial a ueof
mussels, even though in 1966 there were 36 corinercially fished mussel
beds on the lower 80 miles of the Illinois Rver. The location and a-
bundance of mussels is especially important in evaluating project ef-
fects since they are benthic organisms easily disturbed by dredging and
spoil disposal.

Page 122 - Several species of mussels listed by Missouri as rare or en-
'angered are known to occur in the Upper Mississippi River. These in-

de. Arcidens confragosus, Obovaria olivaria and Quadrula nodulata.

P..ae "-3 - 2.5 OUTDOOR RECREATION - it would bp helpful if the major rec-
reatiot areas and parks were shown on a map.

. .... 4 - IMPACT 6F THE ACTION ON THE ENVIRO.IEIT

Pate 169 - 4.1.,..2 Dredging and Disposal - ,oordination of d -edge spoil
'.," '.-,ent with conservation agencies does not alays ensure that no ad-
,- impact will occur. The penultimate paragraph also should state

that frequently, because of cost and equipment limitations, spoil is not
placed in the locations preferred by the conservation agencies.

je 180-b. Revetments - Although revetment riay contri:bute to aquatic
,abitat diversity to some small degree, :. also prevents the
tormation of any new side channels or off-channel ia!kes. As such, re-
vetment cannot be considered beneficial to the aqjitic communities.

Page 183 - Overbank Dredged Materials - ',e cfects ,f spoil disposal on
terrestrial vegetation is understated. The term 'Important soacles"
should be defined or deleted. Frequently, spoil vicerial is ')iologi-
cally sterile and years are required for even a s. ar;e vegetative cover
to reestablish itself on a disposal site. This l';K of vegetation not
cnly destroys the wildlife habitat value oF the 4., - als) causes
the spoil to be easily eroded back iito the rive--.

Page 184-b. Maintenance Dredging and Placament o. i-'. ged Mat.rial -
Saoll material placed in the river may pr'vi'd -zt -
habitat for certain birds; however, there is i a leLe loss of aquatic
nabitat under these circumstances.

Page 185 - IMPACT ON THREATENED, RARE OR Z1-ANGE, 3ECiEi -h e silt-
ing in of sloughs and side channels does 1). 1.:rc., .! ib4'a- d' ,2-sity,
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as indicated in the second paragraph under this heading; rather, such
silting reduces habitat diversity.

The least tern is the o rare or endangered bird breeding in the study
area that requires sandanks for nesting. Even for this species, there
have been no recent breeding records in the study area.

Page 188 - 4.5 IMPACT ON OUTDOOR RECREATION - This section requires
more discussion. It is unclear why the project "will have no impact on
existing recreational resources or use of the sites" but "recreation
on the Upper Mississippi and Lower Illinois Rivers proper . . . will
suffer adverse effects." Specific adverse impacts have not been enumer-
ated. Impacts from dredging such as turbidity and spoil disposal sites
saouid be discussed. Possible enhancement to recreational navigation
and beRch nourishment also should be treated. Adverse impacts also
shoul be enumerated in Part 5.

Page 168 - 4.6.1 ARCHEOLOGY - It is encouraging to note that a compre-
aensive shoreline archeological survey is currently under way along the
lower Illinois River. We hope that the results of this survey will be
presented in the final statement. Also, we suggest that such a survey
be conducted of the shoreline of pools 24, 25, and 26 in order to insure
th.. future recreational developments, industrial development, or any
number of water-related land uses co not adversely affect significant
historical and archeological values. The statement should present pro-
cedures to be implemented in the event that previously unknown cultural
resources are encountered during project construction.

Page 189 - 4.6.2 HISTORY - We suggest that the determination that no
historic sites will be disturbed by operation and maintenance activi-
ties reflect consultation with the State Historic Preservation Officers
for Missouri and Illinois.

Part 6 - ALTERNATIVES TO THE ACTION

The alternative of providing the 9-foot channel depth for only a por-
tion of the navigation season should be considered. It is possible
that a significant amount of environmental damage could be avoided by
allowing the navigation channel to be less than 9-feet deep for a
small portion of the year.

Page 200 - 6.2.3 RECREATIONAL POTENTIAL - A qualified statement should
be substituted for the first sentence of the third full paragraph on
this page. The effect on the aquatic community of using dredge spoil
to develop recreational areas will vary depending on the site.
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Page 202 - Twenty-five percent plant cover in 5 years is not "fairly
rapid" revegetation. Within the study area, normally fertile soil has
nearly 100 percent plant cover within 1 year after being disturbed.

Page 203 - 6.2.7 REMOVAL FROM FLOOD PLAIN - The term "effective biol-
ogical life" should be defined. The removal of dredge spoil from flood
plain could significantly reduce the rate of sedimentation in backwater
areas.

Part 7- THE RELATIONSHIP BETWEEN LOCAL SHORT-TERM USES OF MAN'S ENVIRON-
MENT AND THE MAINTENANCE AND ENHANCEMENT OF LONG-TERM PRODUCTIVITY

Page 207 - It should be mentioned that control of the river through dikes
and revetment prevents any new side channels from forming. Under natural
river conditions the side channels that are filled by sedimentation would
ibe replaced by newly-formed side channels.

'Part 9 - COORDINATION WITH OTHERS

Page 211 - We are pleased to see that a post-authorization change to in-
clude fish and wildlife conservation as a project purpose is being con-
sidered for the pooled section of the Mississippi River.

APPENDIX C

Table 46 - A more recent list of Rare and Endangered Vertebrates of
Illinois was published in 1973 by the Illinois Nature Preserves Commis-
sion.

Page D-ll - Reference is made to an Appendix F that is not included in
the document.

Sincerely yours,

adonna F. McGrath
0cting Special Assistant

to the Secretary

t',-J



UNITED STATES DEPARTMENT Or AGRICULTURE

FocsT SERvICE

NORTHEASTERN AREA. STATE AND PRIVATE FORESTRY

6EI MANKET STNECT. UPP-Cf OARGY. PA. 19062
(215) 596-1672

8400
August 20, 1975

Jack R. Niemi, Chief
Engineering Division
Department of the Army
St. Louis District, Corps of Engineers
210 North 12th Street
St. Louis, Missouri 63101

Refer to: LMSED, Draft
Environmental Statement,
Pools 24-25-26, Mississippi
and Illinois Rivers, MO

Dear Mr. Niemi:

Our Milwaukee office referred the above statement,
on operation and maintenance of navigation channels
and structures, to us as no National Forest lands
are affected directly.

Continued maintenance of the same channel will
eventually result in drying up of wetlands that are
associated with the changing channels of a meandering
stream. On wildlife habitat the effect of "fixing"
the channel should be discussed more fully. The
final statement should also attempt to quantify the
amounts of marsh and other habitat gained and lost
by the effects of pool regulation.

Increased use of vegetation, including trees and
shrubs, should be considered for stablizing dredge
spoils on and near streambanks. Under appropriate
conditions such vegetation will reduce redeposition
of sediment into the channel and lengthen the time
between dredging projects.

Thank you for the opportunity to review this statement.
Sinperely,

Di VADEN9RG
Staff Director
Environmental Quality Evaluation

E-14



UNITED STATES DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

P.O. Box 459, Columbia, Missouri 65201

August 20, 1975

1 . Jack R. Nfemf
Chief, Engineering Division
U.S. Amy Corps of Engineers
210 North 12th Street
St. Louis, Missouri 63101

Dear "r. Niemi:

The draft environmental impact statement for Operation and Maintenance
of Pools 24, 25, and 26, Mtississippi and Illinois Rivers, has been
rtviewed by this office.

The statement would be strengthened by the addition of the plans for
erosion control where stockpiling or overbank placement is a possible
alternate. It is important that stockpile sites be chosen avoiding
impacts to soils which have high value for agriculture. This office
will provide assistance for erosion control and identification of
important agricultural land where possible.

The operating levels of pools are important. Many conservation
masures--particularly drainage--could be affected. Outlets have been,
and will continue to be, designed based on the anticipated pool
elevations maintained by locks and dams. Any changes in the elevations
could affect these outlets.

We appreciate the opportunity to review and comment on this supplement.

Sincerely,

Vernon Martin
te Conservationist

E- 15



79

UNT ED STATES DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

P.O. Box 678, Champaign, Illinois 61820

September 4, 1975

Mr. Jack R. Niezi
Chief, Engineering Division
U. S. Army Corps of Engineers
210 North 12th Street
St. Louis, Missouri 63101

Dear Mr. Niemi:

The draft environmental impact statement for Operation and Maintenance
of Pools 24, 25 and 26, Mississippi and Illinois Rivers, dated June
i975, has been reviewed by this office.

On page 210, line 7 - suggest the word "Service" be deleted to make it
I read correctly.

The statement would be strengthened by the addition of the plans for
erosion control where stockpiling or overbank placement is a possible
alternate. It is important that stockpile sites be selected which
would avoid adverse impact to soils which have high value for agriculture.
This office will provide assistance for erosion control and identification
of important agricultural land where possible.

The operating levels of pools are an important concern to agriculture.
Many conservation practices, particularly drainage, could be adversely
affected. Outlets have been, and will continue to be, designed based
on the anticipated pool elevations maintained by locks and dams. Any
changes in elevations could affect these outlets.

We appreciate the opportunity to review and comment on this project.
Thanks for the extension of time in which to comment.

Sincerely,

Daniel E. Holmes
State Conservationist

E-lb



FEDERAL POWER COMMISSION
WASHINGTON. D.C. 20426

INNEqP'LY REFgM 10

AUG 13 1975

Mr. Jack R. Niemi
Chief, Engineering Division
St. Louis District, Corps of Engineers
Department of the Army
210 North 12th Street
St. Louis, Missouri 63101

Reference: LMSED-BA

Dear Mr. Niemi:

This is in reply to your letter of July 7, 1975,
addressed to the Commission's Advisor on Environmntal
Quality, inviting comments on the draft environmental
statement for the Operation and Maintenance of Pools 24,
25, and 26, Mississippi and Illinois Rivers. The draft
statement discusses the continued operation and maintenance
of these existing navigation facilities which are located
in the States of Missouri and Illinois upstream of St.
Louis, Missouri.

These comments of the Federal Power Commission's
Bureau of Power are made in accordance with the National
Environmental Policy Act of 1969 and the August 1, 1973,
Guidelines of the Council on Environmental Quality. Our
principal concern with activities affecting land and water
resources is the possible effect of such activities on bulk
electric power facilities, including potential hydroelectric
developments, and on natural gas pipeline facilities.

The staff notes that the three projects discussed in
the draft statement are integral elements of the 9-foot
navigation channel project on the Mississippi River from
the mouth of the Missouri River upstream to Minneapolis.
A number of fossil-fueled power plants located along this

E-17



Mr. Jack R. Niemi -2-

navigation waterway utilize fuels transported via the wter-
way. Thus, continued maintenance of the waterway to provide
the fuels essential to the operation of these power plants
can contribute to assurance of the adequacy and reliability
of electric power supplies in this mid-continent area.

The staff also notes that the steam-electric power
plants depend on the navigation waterway as the source of
cooling water supply. Care should be taken to protect
cooling water intake and discharge structures which are
located in the segment of waterway occupied by Pools 24,
25, and 26 from maintenance activities of dredging and
dredged material disposal.

The opportunity to comment on the draft environmental
statement is appreciated.

Very truly yours,

Chief, Bureau of Power.

E- I8



DEPARTMENT OF HEALTH. EDUCATION. AND WELFARE
RE GION VIS

FEDERAL BUILDING
Off CAST I 2TH STREET

KANSAS CITY. MISSOURI 64106 orpCe O
I

r
K RtEGIONAL D1rCYOR

September 2, 1975

Mr. Jack R. Niemi
Chief, Engineering Division
Department of the Army
St. '.ouis District,
Corps of Engineers
210 North 12th Street
St. Louis, Missouri 63101

RE: Draft Environmental Impact Statement
Operation and Maintenance - Pools 24, 25, and 26
Mississippi and Illinois Rivers

Dear Mr. Niemi:

Thank you for the opportunity to review the Draft Environmental Impact
Statement covering the above referenced project.

We find that the project will have no impact upon programs of the
Department of Health, Education and Welfare.

Sincere y,

William H. Henderson

Regional Environmental
Officer

11- 19



DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT
CHICAGO AREA OFFICE

17 NORTH OEARSORN STREET
\')aa. j1 CHICAGO. ILLINOIS 60602

RZGOV VIlitneis 00400f *t@iNRPY *CEN TO:

August 26, 1975 5.2S0 (Goldfarb)

U. S. Amy Engineer District
210 North 12th Street
St. Louis, Missouri 63101

Gentlemen:

Subject: Review of Draft EIS: Operation & Maintenance/
Pools 24, 25, & 26/Mississippi & Illinois Rivers

Your EIS carefully documented the importance of maintaining a
nine foot navigation channel in this strategic section of
the Mississippi River and the complex interrelationship between
the maintenance of this channel and the quality of aquatic
and terrestrial habitats.

Your information indicates that although most of the Corps'
activities present limited viable alternatives the dredging
action presents a real choice to decision makers. The EIS
presents a choice of economic cost vs. aesthetic benefit.
Si ;ce the Mississippi is a unique part of our cultural heritage
It see is as if the increased cost, although significant (35%
more for Kennedy & 66% more for Ste. Genevieve), is not
prohibitive and might be warranted. The Corps' statement
has served a useful purpose in delineating the scope of this
choice.

Thank you for the opportuniky to comment on this EIS.

Sincerely,

Joh .Waner

ector
Chicago Area Office

E-20



d* * OEPARTMENT OF HOUSING AND URBAN DEVELOP ENT
\ 0 F PEDERAL BUILDING, 911 WALNUT STREET

KANSAS CITY, MISSOURI 64106

*1010 vII July 15, 1975
d~ ~ ~~~RGO VIIIP.,YglN[tI O

7CE

Mr. Jack R. Niemi
Chief, Engineering Division
Department of the Army
210 North 12th Street
St. Louis, Missouri 63101

Dear Mr. Niemi:

This is to acknowledge receipt of your Draft Environmental Impact
Statement for the Operation and Maintenance of Pools 24, 25, and 26,
Mississippi and Illinois Rivers, dated June 1975.

HUD programs for the area in which the project is located are admin-
istered by Johnny Bullock, Jr., Director, St. Louis Area Office. By
copy of this letter, Mr. Bullock is requested to review the draft
statement and forward his comments directly to you no later than
September 2, 1975, as indicated in your request.

Thank you for the opportunity to comment on this statement.

Sincerely,

Harry By Bearman /
Environmental and Standards Officer
Community Planning and Development

E-21



DEPRTMNTOF HOUSING AND URBAN DEVELOPMENT AREA OFPIC F.

AREA OFFICE K-...City. Ko....
DIIIEha° Om~h . a

20 NORTH 127H. STREET. ST. LOUWS, MISSOURI 63101 St. Laosti.

1110OW VII SEP 0 2 1975
N121160"A L OFFICE[

KANS CITY. MWSOUNI fN gp" 09E OE '0

7. 3P

Mr. Jack R. Nieni
Chief, Engineering Divisicr
Department of the Army
Ocrps of Engineers
210 North 12th Street
St. Louis, MZiissouri 63101

Dear 1r. Niemi:

Reference is made to your letter of July 17, 1975, requesting comments
on the Draft Environmental :,pact Statement for the Operation and
Maintenance of Pools 24, 25 and 26, Mississippi and Illinois Rivers.
Your letter and Draft Statezent have been forwarded to tis Area Office
for review and comments.

Frcm the information contained in the draft statement, it does not
appear that there are any conflicts with the plans or programs of
this HUD Area Office. We do, however, offer several suggestions.

First of all, one of your overall alternatives is to do nothing,
open all the dam gates and let both rivers seek their own levels.
It should be noted that Federal law including various River and
Harbor Acts will not permit this. In fact, there is a specific
law prohibiting the Corps from making any change in the levels of
these rivers.

Criteria used to select dredge disposal sites should be clearly dis-
cussed and included in the statement. Consideration for erosion
protection or containment should be explained.

Actually, there is both an energy and inflationary impact to cons>er
in the draft statement. The recent energy shortage is a puoerful
incentive for reassessing our environrental project impacts. Therefor ,
the following evaluations should also be discussed and questioned.

1. Are there potential problems with the strply of energy
required to operate and maisitain Pools 24, 25 and 26?

-2
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2. Will the Operation and maintenance coswe excessive
amounts of energy?

3. Will energy oservation technology be eoployed?

We trust that continued study and research will be spent on the
fabric of interrelations among all living things in and along the
Mississippi and Illinois Rivers, both qualitatiwey and quantitively.
To deal with and respect both rivers, it will not be enough to predict
which way things will change; there will be a definite need to know
how mch change and for what reasons.

U-sen completing an environmental review one basic question always
remains. How will the statement be used? Hopefully, this environ-
mental statement will not only shape existing but the future projects
so all development plans and proposals will be responsive to the
environmental problem and concerns of the people most directly
affected.

7ank you for giving us the opportunity to provide these camnts.
We would appreciate receiving a copy of the final statements.

S~crly,

Bullock, Jr.
Acting Area Director

E-23



U.3. DEPARTMENT OF TRANSPORTATION
'EOERAL HIGHWAY ADMINISTRATION

ReION 5
102O DIXIIE HIGHWAY

OMEWIVOCO. ILLINOIS 0430

July 23, 1975

in ftmep,. *ie. To 05-00.5

Mr. Jack R. Niemi
Chief, Engineering Division
U.S. Army Engineer District
21 North 12th Street
St. Louis, Missouri 63101

Dear Mr. Nieni:

s requested, we have reviewed the Draft Environment Statement prepared

by your office for the Operation and Maintenance of Pools 24, 25, and 26,

Mississippi and Illinois Rivers and have no comments to offer on the

proposed undertaking.

Sincerely yours,

Frank
Acting Regional Administrator

.I



DEPARTMENT OF TRANSPORTAlMI
REGIONAL REPRESENTATIVE OF THE SEGMTR3Y

RIIM6434. FEOREAL BUILDIN,
at FAST I2th SriEEt

to KNSMCITY, MISSOURIl

now August 29, 1975

i. Jack R. Niemi
Chief, Engineering Division
St. Louis District, Corps of Engineers
210 North 12th Street
St. Louis, Missouri 63101

Dear Mr. Niemi:

Our review of the Corps of Engineers' Draft Environmental Statement
covering the Operation and Maintenance of Pools 24, 25, and 26,
Mississippi and Illinois Rivers, indicates that the Statement
adequately considers the effects the project may have on areas
wi hLin the jurisdiction of the Department of Transportation.

Thank you for the opportunity to comment on this draft.

Sincerely,

R. R. Waesche, RADM USCG (Ret.)
Secretarial Representative
Region VII

cc:
Mr. John B. Kemp FHWA
PADM G. H. P. Bursley, USCG
Mr. William E. Loftus, FRA
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DEPARTMENT OF TRANSPORTATAO
UNITED STATES COAST GUAIID Us c " rO ASck UGWS/73)

9 SEP WS

Mr. Jack R. Niemi
Chief, Engineering Division
St.Louis District, Corps of Engineers
210 North 12th Street
St.Louis, Missouri 63101

Dear Mr. Niemi:

This is in response to your letter of 7 July 1975 concerning a draft
environmental statement for the Operation and Maintemiance of Pools
24, 25, and 26, Mississippi and Illinois Rivers.

The Department of Transportation has reviewed the ma.terial submitted.
We have no comments to offer nor do we have any objeiction to this
statement.

The opportunity to review this draft statement is apipreciated.

Sincerely,

C:D. pta n, U. S. Coast, rd
Deputy Chief, Offic /a@f Marine

Environment and Systems
By direction of the Ctmmandant

F- 2h
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ILLINOIS ARCHAEOLOGICAL SURVEY
109 DAMPORT HALl UMVSrrY OF UJNO URAA. IJJNOI 61801

sme ma u- n-" August 26, 1975

Mr. Jack R. Niemi
St. Louis District
Corps of Engineers
210 North 12th Street
St. Louis, Missouri 63101

Dear Mr. Niemi:

Thank you for your letters of July 7 and August 4 as well as
enclosure of the Draft Environmental Statement for Operation and Main-
teaance, Pools, 24, 25, and 26, Mississippi and Illinois Rivers.

The archaeclogical statement on page 189 as applies to the Lower
illinois Ri-'er '.alley is acceptable at this time since an archaeological
survey is c".rrently being conducted along the shoreline. The final
EIS, however, should indicate the effect of future dredging and disposal
sites upon the archaeological resource base in the Lower Illinois Valley
and what efforts will be undertaken to preserve the existing archaeology.

The archaeological statements on page 188 as applies to the Upper
Mississippi Valley are not acceptable. This paragraph begs the question
about any extant archaeology by indicating that revetments would cover
archaeological sites (implying that therefore they would be protected)
and indicating that sites found along shorelines that erode in revetment
areas would erode as a natural process and therefore the impact of the
revetments on such sites is problematical. In no way does this statement
make any effort to preserve the archaeological resource base. In fact,
it writes off the archaeology because, following the statement, the
archaeology is eroding anyway.

I therefore recommend that a detailed reconnaissance survey be
undertaken of the Mississippi River Valley in Pools 24, 25, and 2E in
order to determine the effect of all disposal and revetment areas on
the existing archaeological resource base. In only this way will it be
possible to tell the effect of the Corps project on this cultural rescurce.

Cordially yours,

Charles J. Bare"
Secretary--rea urur

CJB:cb
cc: J. W. Porter

S. Denny
A. Dean
J. McDermott
F. Calabrese
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STATE OF ILLINOIS

DEPARTMENT OF CONSERVATION
05 STATE OFFICE BUILIWN(;

AmrhoNY T. DANS HAROLD L. ELL5WORT-
¢masy SPRINGFIFLO $27G AuSTA.N o,19CcOf

CHICAGO OFFICR-ROOM 100. 160 N. LA SALLE ST.. 40001

August 4, 1975 I
Mr. Jack R. Niemi
Chief, Engineering Division
Dept. of the Army
St. Louis District, Corps

of Engineers
210 North 12th Street
St. Louis, Missouri 63101

Dear Mr. Niemi:

My staff has completed review of the Draft Environmental
Statement, Operation and Maintenance, Pools 24, 25, and 26,
Mississippi and Illinois Rivers

We feel that the section dealing with the affect of your
project on the Historic, Architectural and Archeological Sites
adequately takes into account the views of professionals
those fields.

This letter will serve as an acceptance by our office of
the general draft statement as it pertains to the cultural
environment. It does not constitute State Historic Preser-

vation Officer "sign-off" for site specific projects covere.
by this statement.

Thank you for allowing us to comment.

Sincerely,

6.lhs'4'7 Zb.
Anthony T. Dean
State Historic Preservation
Officer

State of Illinois

ATD/I

Recycled Paper
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STATE OF ILINOiI
§dP*AMt4T OF
00WSURATION AND

aft~s 4. OVAC.KuA S S

I0AND O NATURAL
MRSOURC1e AND K m 4 W5-
CON IERVAION u . " *

....... ~ 4 . aat

sea...-- -.. ILLINOIS STATE GEOLOGICAL SURVEY
401100041TV dr ILLIMNATLAL &GDOU*Cg@ *UOL.... UWIANA. ILLIdNOI 1O 009 , fLPNONS 217 344-1d40

N me C. ema J" A. Simer. cis,

August 29, 1975

Mr. Jack R. Niemi
Chief, Engineering Division
St. Louis District, Corps of Engineers
210 North 12th Street
St. Louis, MO 63101

Dear Mr. Niemi:

I This letter is written in response to your request for comments on the
Draft Environmental Statement for the Operation and Maintenance of Pools 24, 25,
and 26, Mississippi and Illinois Rivers. The impact discussed is to relate to the
maintenance of a 9-foot channel and involves pool regulation, dredging, and place-
ment of dredge material, and maintenance of dikes and revetments.

Portions of the draft dealing with geology were reviewed by members of
our Survey, and comments are as follows:

The discussion of Paleozoic and Pleistocene formations is factual and
more than adequate. Errors in spelling on Figure 2-4 (correct spelling is CENOZOIC,
MESOZOIC, PALEOZOIC, ORDOVICIAN, and ABBOTT), should be corrected for final draft.

Table 2-2 showing mineral production in 1972 for counties bordering the
study area may be somewhat misleading, because these figures do not indicate the
potential resource of a county. For example, in the past, clay has been produced
from Morgan, Pike, Green, Madison, and Calhoun Counties, and although these countieF
did not have production in 1972, they have the potential for future production.

The geologic and soils portions of this draft could be combined to show
relationships between these disciplines. For example, the geologic nomenclature
could have been shown for the parent materials shown in Figure 2-16 in addition to
material types.

The character of materials dredged as shown in Tables 10 and 11 in
Appendix B, Water Quality, should be defined as to particle size and material type.
It was not clear where these tables were discussed in the text. Plans for potentia
uses of dredged materials have a stronger case when the properties of the material
are better defined.

Examination of Figure 2-5 from our Circular 478, "Geology Along the
Illinois Waterway - A Basis for Environmental Planning," used the term "Sparnand
Formation" for "Lacon Formation." This is an eror Ln publication for which we
apologize.
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Mr. Jack R. Niemi - 2 Attexc 29, 1975

Some of our reviewers felt that the drufCt iLcludat; .,kLe gtologic detail
than was needed for the impact btarea.,ert. 4s-. Jc appreciate t:he ai.re concise
presencation utilizing the technique of referxing th a . ppendices or other
reference material.

I hope these comments are .. If 7. Tf you :-ions, we would
be pleased to discuss the stace.cn', .1,

r. urS v¢'- t-;

.1d1 B.
>". ordinavor
Environm_-:,

Si



chrk"Oeff S. Buld
Gowwnav

M~ate ot .;.. ,

J.uiIN9n O CF Ak L. Edelman
ComiuonerJ SC Ci- eutCommissoner

-eptember - 4

Mr. Jack R. Niemi, Chief
Engineering Division
St. Louis District
Corps of Engineers
210 North 12th Street
St. Loui.", Missouri 62iO1

Dear hr. Uiemi:

Subject: Draft Envircnmental 7 1:: ,, and
Maintenance of Pools 24, in. 2 ... "i an(
Illinois Rivers.

The Division of State Planning, a, :. 2ler-

inghouse, has coordinated a rev7e+. -n- ' dra4t
environmental impact stacement wis.h a:
state agencies pursuant tc Sectiz! on.-l
Environme£ital Pclicy Act.

Enclosed -lease find the comment. . . ..
state ijzecies involved in the r_ . , .

dations to offer at this time.

We ,ppi. - i-te t he opportrJticy c •.I '

receivinkg tlie final envi, - ... ..... e

: L ...

• '. .



•~~*i I)I 1i;I IP\t 1\11 "' I ')l t ')\ l.l\\ \J11N)

" /Tf,/ ~~'' "'" .. 1 '" ...

Sept:,mber 2, jd;7:

Mr. Terry Rehma
Clearinghouse Coordinator
Division of State Planning and Analysis
Office of Administration
State Capitol Building - 1,oom B-22
Jefferson City, Missouri 65101

Dear Mr. Rehma:

Attached are our comments on the St. Louis Dizt.. aft Environ
mental Impact Statement for Operation and Maint. of Navigz-..
Pools 24, Z5 and 26.

The opportunity to offer comments is appreciate.;

Sincerely,

LARY .GA I
DEPUTY DIRE(.

cC: U. S. Fish and Wildlife Service
Rock Island, Illinois
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COMMENTS

of the

MISSOURI DEPARTMENT OF CONSERVATION

on the

DRAFT ENVIRONMENTAL IMPACT STATEivIENT

for

MISSISSIPPI RIVER POOLS 24, 25 and 26

1. Page 1 - Section 1.2 - In its natural state the MississiFi River provided

habitat for an abundance of fish and wildlife.

2. Page 3 - Last three paragraphs of Section 1. 2. 1. Side channels can fill with

sediment due to natural processes, however, the last paragraph describes how

this process is aggravated. The last paragraph shouad ?recede the paragraph

beginning with "To alleviate".

3. Section 1.2.2 - What was the impact on fish and wildii.>e habitat of further

contractions of the river to provide a 6 foot channel ?

4. Page 17 - Section 1. 3.4 - Pages 7, 9 and 10 state t: . ihe average river widt'i

Is:(1) Pool 24 - 1,900 to 2,300 feet; (2) Pool 25 - 1, ,),) to 1,300 feet in one

reach and 2. 500 feet downstream; and (3) Pool 26 - 2, ,'00 to 1,900 feet. How,

with limited pipeline can the Dredge Kennedy prov ,Ie oven a small degree of

flexibility in selecting dredge spoil disposal sites?
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Page 42 - Section 2. 1. 2 - The Colorado State Univerit., report is not cited.

Is it public information and available for our further revie',, and study?

Page 44 and 49 - What is the degree of accuracy of data in Table 2-3 and

Table 2-4 ?

Pages 42 through 54 - -i-forrnation on th,! river i;1 Sf-ction1s . 2 is of interest

however, use of uncontrolled data as a basis "or estirn. -., changes is

questionable. Is the river stage in each survey compur r.i..? We e surveys

preceded by floods or drought?

1. Page 66 - There appears to be an omission of "prese. i -i data" since the

EIS jumps from 1929 to the future. Why, for instance, ar.i1 192. uc- :r,[

1968 or 1974 data compared?

). Page 83 - licorrnation from 1891 indicated the river a-, :,as 65.5%6 sq a

miles; a!most identical to the pools in 1972.

0. Page 91-9Z - Fishery information taken from Nord, i9. r.2oresents .

entire Upper Mississippi River, and may not be indi,- ! Pools

and 26.

11. Page 117 - Harvest information for Missouri ;wvhtetz!' -: s s misleading. S.

successful hunters spent less time in the field aad i-,i. t Only It,

the hunters in the field, the total dollar value is gc:. . iercstirr.
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12. Page 151 - The point made in the last denttncC cUn1 . ing the impact of drought

on the river system should be considered rcgardi:g -- ,rnnment No. 7, above.

J. Page 153 - Paragraph 5 - There has bctn . 1, ,-- los. of river area in the

upper portion of Pool 25. Based on . . .973 duta, there

has been essentially no change in rive.. .1.; Z- I,

14. Page 158 - Table 4-6. What is the valiuity -. n data? Was

data taken from the same locations in each . otal stora.

of thc pools in 1972 vs. 1939?

15. Page 161 - Section 4. 1. 1.4 - If some i. -- c: t , rot filling wit i

sediment, how c.:,:-KLd "upstream darns Ihve ,di-c:.: .. ..Z. . C" -n ,- .-

coming inco .he study reach"?

16. Page 164 - Paragraph 3 - We do not ag.'x. ' not € .

appreciably during the period of recor-d". : " -II --e of

since only one ore-dam year is in the top lc .inL;, ,s

stage and 4th in discharge). More rec.2at a- ,. stage:

discharge.

17. Page 169 - Paragraph 6 - With limiit -. , ,t to "nd r-. ..

how spoil can be disposed in the ar a ;A '..

Is. a. Page 170 - Table 4-13 - Data oa ct,' ... .C -_,o -

inglc s to most individuals. In the pa t I0 ,,.. . ... ., ,hp . ."

C* -
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make a pile 3 feet deep and 270 feet wide for the entire 105 miles in thc pro-

ject area.

b. Data do not indicate the fact that dredging occurs in divided channel

reaches, the most important areas for fish, wildlife and associated recreation.

19. Page 172 - Paragraph 5 - No plans for new dikes are being made. What plans

have been made for improving existing dikes?

20. Page 179 - Last Paragraph - Dikes provide habitat for some benthic organisms.

Freshwater mussels for instance, do not benefit from dikes.

21. Page 180 - First paragraph - The value of root wads and fallen trees associated

with the natural bankLine is not considered.

22. Page 184 - Last Paragraph - Recognition of the fact that the Mississippi Riv-

is dynamic is noteworthy. The Middle Mississippi River Draft Environmental

Impact Statement seemingly failed to indicate that the river was a dynaric

23. Page 184 - a. Paragraph 2 of Section 4.2.3 - This paragraph is not clear. t,.

does conversion to intensive agriculture benefit habitat diversity?

b. Paragraph 3 - Dredged material could be detrimental to the river otter.

24. a. Page 200 - Paragraphs 2 and 3 - Dredge spoil is good for beaches. hv.t-

the problems of erosion and redeposition, plus the fact that vegetation wi'"

vert the sand beach to a wooded island should be discussed.
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b. We disagree that dredge spoil "will have minor effects on aquatic

communities". The elimination of aquatic life, frcshwater mussels, or

other benthic organisms is of concern.

A discussion of the following points snould be included: (1) the lack of

the necessary equipment to make the best use of dredge spoil; (Z) dredge pro-

blems occur most often in divided flow reaches, the areas of most significance

to fish, wildlife and associated recreation. Without equipment to properly

place dredge spoil, the discussion of beneficial uses is incongruous.

c. The last paragraph of Section 6. 2. 3 is somewhat incompatible with

page 114.

25. Page 201 - First complete paragraph - If sand and gravel companies were

an opportunity to bid on dredged material, it might alleviate their loss ,f

business and provide some revenue for the Federal Treasury.

26. Page 203 - a. Last Sentence of Section 6. 2. 7. What is the basis for th-:

ment that the biological life may not be significantly affected by remov"ng :

material?

b. Section 6.3. 1. If laws are limiting the flexibility of operation, can't n1.

be changed?

c. Section 6.3.2. If increasing the pool level will reduce sedirnelL tn :.

how can the data showing no change in the bottom ef.evatior of the pools

1929 and 1970 be valid ?
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27. Page 204 - Section 6. 3. 3. What is the purpose of the pool fluctuations dis -

cussed in this section?

28. Page 206 - Paragraph 4 - The primary impact on fish and wildlife is the place-

ment of spoil and conversion of water areas to relatively sterile sand bars.

When the material moves, secondary impacts and tertiary impacts occur.

I

29. Page 207 - a. What specific law is cited in the first complete paragraph?

b. I The placement of dredge spoil is a short term benefit to recreation. Sand-

bars grow up in willows, erode away, and the river is narrowed and made less

desirable for all uses in the long term.

30. Page 208 - Paragraph 3 - The project does encourage development of comme.

and industrial facilities, which often leads to a further loss of water qualty,

habitat and lands dedicated to fish, wildlife and recreational uses.
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e. UOJAIES L. WILSON

missouri department of natural resources
P.O. box 176 Jefferson City, Missouri 65101 314-751-3332

August 5, 1975

Mr. Terry L. Rehma i
Office of Administration

Room B-9, State Capitol Building
Jefferson City, Missouri- 65101

Re: A-95 Review Number 75070045 - U.S. Army Engineer District,
St. Louis, Missouri - Draft EIS - Operation and Maintenance
Pools 24, 25 & 26, Mississippi and Missouri Rivers

Dear Terry:

The Department of Natural Resources has reviewed the above noted project

and has the following comments to offer.

1) Dredging activities can destroy underwater archaeological sites such

as sunken boats, steamboat wrecks, or boats involved in Military operations

during the Civil War, etc. Hence, if such a wreck is found during dredging

projects, the Corps or its subcontractors should cease operations and
notify this office.

2) If the construction of bankline revetmcots or dikes involves disruption

of portions of the shoreline, these areas must be professionally evaluated
prior to ground disruption activities.

3) If the construction or repair of bank revetments covers an area where

old soil has been previously deposited, an evaluation of the sPecif;o area

would not be necessary, provided the disturbance does not extend to previously

undisturbed or modified areas.

4) There are no sites listed on the National Register of Historic Places
which will be affected by this project. There are several sites listed on

the Register within I - 4 miles of the Mississippi River, but none is in

the direct impact area.

Sincerely yours,

DEPARTMENT OF NATURAL RESOURCES

V L. Wilson
ector

JLW:crc E-39



Mr. Terry L. Rehma
August 5, 1975
Page 2

cc: Mr. Jack R. Niemi
Chief, Engineering Division
Department of the Army
Corps of Engineers
210 N. 12th Street
St. Louis, Missouri 63101

Richard G. Leverty
Office of the Chief of Engineers
DAEN-C'IP-V
Washington, D.C. 20240

Roy W. Reaves III
Executive Order Consultant
National Park Service
Denver Service Center
655 Parlet Street
P. 0. Box 25287
Denver, Colorado 8022E

John D. McDermott
Director, Office of Review & Compliance
Advisory Council on Historic Preservation
Room 430
1322 K. Street, N.W.
W3shington, D.C. 20005

Jordan Tannenbaum
Advisor) Council on Historic Preservation
Room 420
1522 K. Street N.W.
Washington, D.C. 20005

m m m " * .. . ..... .. .. . .T i I ( ( ( c - tii m ..
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Southern Inois
University

CARVIONDALS, ILLINOIS 6290i

Cooplrative Wild ife Research Laboratory

July 10, 1975

Jack R. Nieni
Chief, Engineering Division
St. Louis District, Corps of Engineers
210 North 12th Street
St. Louis, Missouri 63101

Dear Mr. Niemi:

I would he happy to comment on the Draft Environmental Startr2mc for
Pools 24, 25, and 26.

Summary Sheet: 3.a. Paragraph 4. This statement on dil:a. aao -;etments

totally ignores the adverse efftcts on terrestrial organism3 i- z: lineate3
in the cext.

You neglected to request comauenLs from those individuals bet 1 !ifi.d
discuss zhe environment--the professional biologists who hav: : ,arcied
the plants and animals. Environmental groups like Audubon ar. 3i rrL 7.:-
are primarily uinprofessional people interested in the env-ormcat.

Page 185. 'aragraph 2. This paragraph does not hold the :an- .'-,r icr.
meant Lt to have. The origh:al paragraph read "Indirectly, .re v
dams have beei detrimental to wildlife by increasing barL ,:i cap
on the river:a. Locking accidents by commercial carriers c" 'ic ano
flammable cargoes have produced pollution. The pumping ,. - ,atm .
from vessels into the rivers is still a common practice it v . J zu

detect. In addition, wave action from barges causes batik ' *

substantial water elevation changes in tributaries."
I hope you are not naive eno,.gh to believe the barges whIien . v tie
don't do it. There is a definite environmental problem L1 -1 , yur
paragraph Just glosses over it. As you well know, it i . e :r.

points zhat get you into trouble.

Basically, I am disappointed with Environmental Impact Sta..t rhi:
cover the material but don't say a damn thing. Thank ';ou fc" !-
to express my opinions.

Sincerely,

Mrs. Virginia A. Terpening

Wildlife Rio.ogist

.... 4m



University of Missouri - Columbia

•.om 22 Swillier Han COLLEGE OF ARTS AND SCIENCE T-1ephone
, 6umbka, Miu so, 63201 Alchmological Survey

July 16, 197S

Mr. Jack R. Niemi
Chief, Engineering Division
Department of the Army
St. Louis District, Corps f Engineers

210 N. 12th St.
St. Louis, No. 63101

Dear Mr. Niemi:

This will acknowledge my rcvie% of the Dra ft Envi ron -
mental Statement entitled "Operation and %laij ten:iace,
Pools 24, 25, and 2t), M.ississippi and Illinois Rivers'"
prepared and distribute! : th your covering letter
8 July 1975, and your correspondence noted LMSLn-b.

This statement regarding tile impact of operation and
management of archaeological resources seems to be
in order and has considered tne archaeolo'ical resource'
to be found in the area, espucially in the ' issouri r,:
tion of this reach of the 'Iississippi River. I agree
that the statements on impact of dredging materials or.
archaeological sites is important and am pleased to
know that such materiais are net deposited on the bani.
along the Mississippi and the Missouri.

Your reference to work b.y Denny, 19 '" , I faji to !ind
mentioned in the 1 ibliographv and woulJ bu interest-.!
to have a copy of such material depos: ted %, ith ie
Archaeological Survey to g V e us information oil :,'W .
work conducted in Missouri for fnturr ref'erenct . . I
also suggest that that reterence b, i:icluaJd in t;)e L9ib):-
ography.

If you have any questions ple:is. contact me.

Si Qerely yours,

ct" -
I dR. Lvans.

Manager

l)RE: c lm
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CITY OF ST. LOUIS

DEPARTMENT OF PUBLIC UTILITIES

WATER DIVISION
C014WAY 8. BRISCOE-COMMESIONER DIVISION ,

JOHN H. POF.I.K.R 1640 So. KINGwIGHwAY CARL R. CHLIACHER
Mayor fr. LOUIS. MISSOURI-631t0 CAR- ., , .... ....

WA.lR 1 4 M-.0I.I.O CEORGE N FLETCHER

,oo, ,If Puhije Lilili JUly 15, 1975OIST .
.STANLEY I FLETCHER

HAROLD 8 *E-GF

so7 -a,,

Mr. Jack R. Nleml
Chief, Engineering Division
St. Louis District, Corps of Engineers
2:0 North 12th. St.
St. Louis, Missouri 63101

Regarding LMSED-BA
Draft Environmental Staitement for the Operation
and Maintenance of Pools 24, 25 and 26 Mississippi
and Illinois Rivers.

The St. Louis WAter Division has no objections to

offer. This will not effect the quality of the

river wqter at our point of Intake.

Sincerely yours,

Walter C. Zol fann
Chief Chemicel Engineer
St. Louis "later Division
10500 Hiverview Drive
St. Louis, Missouri 63137



Advisory Council
On Historic Preservation
1522 K Street N.W.
Washington. D.C. 20005

September 3, 1975

Mr. Jack R. Niemi
Chief, Engineering Division
St. Louis District
Corps of Engineers
U.S. Department of the Army
210 North 12th Street
St. Louis, Missouri 63101

Dear Mr. Niemi:

This is in response to your request of July 7, 1975, for comments
Ln the draft environmental statement for the proposed Operation and
Maintenance of Pools 24, 25, and 26, Mississippi and Illinois Rivers.
Pursuant to its responsibilities under Section 102(2)(C) of the
National Environmental Policy Act of 1969; the National Historic
Preservation Act of 1966; Executive Order 11593 of May 13, 1971; and
the Council's "Procedures for the Protection of Historic and Cultural
Properties" (36 C.F.R. Part 800), the Advisory Council on Historic
Preservation has determined that while you have discussed the historical
and archeological aspects related to the proposed undertaking, the
Council needs additional information on archeological resources to
adequately evaluate the effects on those cultural values. Please
furnish additional data indicating:

Compliance with Section 800.4(a) of the Council's Procedures.

Under Section 800.4(a), the Corps of Engineers is responsible
for identifying archeological sites located within the area
of the undertaking's potential environmental impact that are
eligible for inclusion in the National Register of Histcr~c
Places. In this regard, we request that if the construction
of bankline revetments or dikes involves disruption of portions
of the shoreline, these areas be professionally surveyed by
the Corps.

I1 addition, we support the August 5, 1975, position of the Missouri
State Historic Preservation Officer concerning protection of unknown
underwater archeological resources that miy be affected by the propcsed
undertaking.

Tbr Council is an gnletwn,'nt unit of the E~rcra: Bran', o' :'c Fejeral Gaivvnmerl cl-argd 1c A

October 1$, 1966 t, ad isc te ,l'resiJentv . G.'',..rijsm th fi, U o1 IJltoi Pr,,ia/ion.
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Until archeological resources in the project area have been identified
and the need for further compliance with the Council's procedures has
been ascertained, the Council cannot comment favorably with respect
Co your environmental statement.

For further information and assistance in this matter please contact
Jordan Tannenbaun of my staff at 202-254-3380.

Si erely yours,

onD. McDexinott
Director, Office of Review and
Compliance
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Missouri Chapter
of the

S American Fisheries Society

CHARTERED MARCH 10, 1964

September 2, 1975

Colonel
U.S. Army Engineer District-St. Louis
Corps of Engineers
210 North 12th Boulevard
St. Louis, Missouri 63101

Dear Colonel:

The Environmental Impact Committee of the Missouri Chapter of the
American Fisheries Society is making comment on your proposed plan
of operation and maintenance of Pools 24, 25, and 26 of the Upper
Kississippi River. These comments are being final typed and will
be transmitted to you later this week.

We appreciate the opportunity to make comments.

Sincerely,

Joe G. Dillard, President
Missouri Chapter of the
American Fisheries Societv

-
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Comments of the Missouri Chapter of the American Fisheries Society on the

Draft Environmental Statemenc for the Operation and Maintenance of Pools

24, 25, and 26, Mississippi and Illinois Rivers.

This statement is relatively well written, although marred by wordi-

ness and redundancies. It presents an interesting account of the histori-

cal development of control works to facilitate navigacicn on this portioi

of the Mississippi River. Much space is taken up with zonor.omic and soc;.-

logical detail, apparently aimed at justifying the need for comnercial

navigation on thc, riv,.r. Since the 9--foot chaxnn l I .!:,,rized hy

Congress and since this statement should be concerned or,' :i the effects

of the project on the environment, such justification . uperfluous

and out of place.

Justification is needed in ,ther areas, hotever.Qo. is it necessary

to spend millions of collars on operation and tnintenaoc i'c these *hrES

navigation pools at this time? The structures to be reLpaired were

installed to control the free flowing river before rhe Iock3 and dams

were built in the mid-30's. It was not deemed necessary to repair the

structures in the 30-odd years beteen impoundment aad 1969. Since 1-69

a movement has been underway to rehabilitate the old dikes and revetments

and an average of $4,577,000 annually has been expendcd in the past f:iv,

years. The need for this maintenance work has not been .,2,-qiatelv iustl-

fied.

Of the alternatives prcsented, that ,of ceasing all operc ons .ind

maintenance appeals most to us. The effects on the n',rcnm,,nt w,'lc

generally be to the good. It !.s unlikel, that -ecreati.nai uSe wo'.

decrease, rather it prubably would incre!ase as the hibit.t r.!turnea ,O

more natural state and the hannards j-sociated with ccmmcial trafct

E-
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decreased, We recognize, however, that this is not a real alternative.

Navigation is a long established use of the Mississippi River, various

phases of the navigation project has been authorized by Congress, so the

barges will continue to run and the dredges to dig.

Dredging and the deposition of dredge spoil, without doubt, have the

most serious environmental impacts of any of the activities covered by

this statement. Some dredging apparently is necessary if a navigable

channel is to be maintained. This is one of the most expensive aspects

of channel maintenance and, since large quantities of sandy material have

to be moved considerable distances, the deposition of dredge spoil is

also expensive. Anything which tends to increase the distance the spoil

mn->t be moved, increases the cost. These simple facts, however, are never

clearly stated in the statemer.t.

Several alternative methods of dredge spoil placement are presented

in Section 6.2 of the statement. One of these is to equip the present

dredges with additional facilities so that spoil can be placed selectively.

It is estimated that it would cost $977,000 for additional equipment and

$432,000 annually in additional operating costs to increase the length

of the discharge pipe of the dredge "Kennedy" from its present 850 ft. to

1,900 ft. Other alternatives cited possibly are more costly since most

would require movement of spoil for greater distances. No cost estimates

are given, however, so comparisons can not be made. Many of the alterna-

tives have desirable features which might offset higher costs but without

cost estimates it is difficult to make a judgement. Thalweg placemont

(6.2.2) seems to have much to recommend it but cost estimates are mis-4:g

and apparently more research is needed to acertain downstream effects.

It seems to be implied in Section 6.3 that fluctuations ii pool
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vater levels could make unnecessary much of the dredging now being done.

This alternative is not adequately explored, possibly because of limita-

tions imposed by the "Anti-Drawdown Law", Of course, pool level fluctua-

tions have far reaching effects, not only in the river but in the neighbor-

ing flood plain and all of these need to be taken into account. It is

not possible, however, to evaluate the alternative from the meager

information provided.

The alternative section (6) of this statement is unsatisfactory. At

least one alternative presented is not really an alternative. Use of the

Mississippi River for commercial transportation and maintenance of a

navigation channel by the Corps of Engineers are long established practices

and not likely to be changed. Therefore, abandonment of all maintenance

and operational work is not a real alternative. As has been pointed out,

it is impossible to evaluate alternatives unless estimates of their cost

and full research into their effects are presented. This has not been

done. We recommend that this section be rewritten to present real alter-

natives in such a manner that realistic judgements among them can be made.

The statement deals with spills of deleterious substances (petroleum

products, toxic chemicals, etc.) in a very superficial way. Spills are

a very real hazard of modern freight hauling and they can be especial.

damaging when they occur on a waterway. For these reasons the subject

should be thouroughly treated in an environmental impact statement. The

type, frequency, magnitude, and environmental damage of past spills shculd

be enumerated. Accidental spills probably can not be prevented on a

stream used for commercial navigation but resulting damages can be gre.itlv

reduced if proper measures are taken to prevent occurrence and effoctiv

methods are used to contain and clean up those that do occur. The stato-
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met should present a review of precautionary measures in effect to prevent

spills when loading and unloading deleterious substances at each port and

of plans to contain and clean up spills in each reach of the river, includ-

ing responsible. agencies, and equipment and personnel available for the

purpose.

It is well known that a large number of the spills which occur on

a navigable stream such as the Mississippi River are deliberate dumpings

of unwanted cargo. This may be done to lighten a grounded barge, to rid

barges of residues of the last cargo in preparation for the new, or any

number of reasons. The statement passes over these lightly with the

comment that they are illegal. This is true, of course, but they occur

because the stream is used for navigation and because many of the barge

operators choose to flout regulations. The fact that the spills are the

result of illegal activity does not lessen the damage done to the environ-

ment. This statement would be much more palatable to environmentalists

if it contained some indication that the commercial barge lines were making

a serious attempt to police themselves to prevent this type of illegal

activity.
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" GODFREY. ILLINOIS 62035

• ,, AI, 4 , 5. #SPONSOR-OUCKS UNLMITED

August 29, 1975

Jack R. Nieme
Chief, Engineering Division
St. Louis District, Corps of -ngineers
210 North 12th St.
St. Louis, Mo. 63101

Sir;

We are pleased to enclose our cozments on the "Draft Mivirowmental State-

ment on the Operation and Maintenance Pools 24, 25 and 26 V1ssissippi and Ill-

inois Rivers".

The 9' Channel Project has been a great public service performed by the

Corps of Engineers, but there are environmental costs, which until recently,

have not been given serious consideration except by the more foresighted

individuals. The INH organization is young, but we have auickly recognized

the need to work constructively toward the solution of these and other rroblens.

O relationship with the St. Louis District has been fruitful, mainly

because individuals, within the Corps, and Corps policy, in come instances, has

sought constructive public zarticipation. The problems we face in the 9'

Channel Project are not insurmountable, but %ill only be conquered if that

public input and cooperation is actively sought.

Sincerely,

William P. 0' eal

Special Projects

=P/do

BEc.

E- 51



P.O. Box C
-~GODFREY. ILLINOIS 62035

A.%, ,.,.,. To,., , SPONSOR-DUCKS UNLIMITED

MR i COIiNS ON DRAFT E.I.S. "OPEATION & Y ,AfTTEHIANCE
POOL 24, 25 AD 26 MISSISSIPPI & ILLIN7OIS RIVES

A Sheid: Should be rewritten to include the direct effect which is
allowed by the 9' Channel Project, namely barge traffic and
it's effect on the Mississippi and Illinois Rivers.

1.2 This part should contain brief material which accurately conveys the
social, cultural and environmental conditions of the region and their
changes as the river wms developed for navigation rurroses.

1.5.1 We are of the opinion that the extent to which tows have presently
experienced delays at Lock & Dam 26 is more a fNnction of the nature
of the commodities being shinped rather than deficiencies in the
structure.
Replacement of Lock & Dam 26 will have an effect far greater than re-
duced maintenance cost and reduced locking delays. It will effect the
other two danz and the Illinois River portion of Pool 26.

2.2.2.6a The values stated for consum-ptive and nonconsumptive economic
importance of wildlife is misleading. The econcmic values
asserted for consumptive uses have been developed from data
that is mainly objective in nature, while the data for non-
consumptive uses was highly subjective. It is a comparison
of apples and oranges and should be clearly labeled as such
in the text where it appears.

4.1.1.3 Table 4-10 appears to show an increasing flood stage and frequency
since the 9' Channel Project was implemented. No explanation is
given in the text.

4.1.4.4 Barges have been trapped or held in Pool 26 with extrenely hazardous
material during winter months by ice and thus subjected the residents
to risk that they would not otherwise be subjected to.

4.2.2.2 There is no indication that impacts upon migrating imterfowl and
other birds of the Mississippi Flyway, in which the das are centered.
was studied. Knowledge relating to timing of dredging operations
and its short term effect on waterfowl habitat for the Spring and
Fall migrations, as well as long term effects, shculd be included.

4.2.2.2c An appendix should be added which gives justification to th2 ccn-
clusions that Federal and State regulations "rn-eatly reduce the
amount of waste ontering the waterways" from barges.
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4.2.3 The term "indiscriminate hunting" should be removed. Since the
authorization of the 9' Channel Project, no form of hunting has
materially contributed to the reduction of threatened, rare or
endangered srecies. In addition, since the authorization of the
9' Channel Project, the adjacent states have regulated hunting
so that such hunting (if it were to have existed) must have been
illegal rather than indiscriminate.
A differentiation should be made in the text between those species
which are rare in nature and those that are rare in the vroject
area but occur elsewhere in abundance. Barge travel has been
observed to directly affect the canvasback duck that regularly
winters over in Pool 26.

4.3 The project has decreased the aesthetic appeal in some of the nroject
areas by facilitating the beaching and tieing up of barges and the
operation of barge terminals.

4.3.2b The regional economy is also affected by the recreational uses of
the 9' Channel and the expenditures for persornel and eauipment
by the Corps of Engineers.

4.40 One impact is clear. As a result of the 9' Channel Project large land

holdings have been set aside to the benefit of wildlife and public
recreation. It is not likely that these holdings would have occured
otherwise. Funds of other Federal and State agencies that might have
been recuired for acquisition purposes to meet the recreational needs
of the area have been freed for use on other projects or areas.

4.5 This section should be rewritten to at least contain by reference the
data presented in other portions of the Draft E.S. in addition to fish-
ing. The adverse impacts on recreation on Upper Mississippi and Lower
Illinois Rivers will result in a shift of demands and costs to State
agencies and the private sector which they may not be able, or praared,
to meet.

6.2 We support the continued operation of these Locks and Dams. Greater
emphasis must be -iven to the solutions or rerarations made for the
adverse iLpacts. !Ie are aimre of legal, traditional and institutional
constraints which have in the rast affected the St. Loris District's
ability to recognize and define problems in other than navigational
interest terms.
It is highly unlikely that any single alternative listed in this section
would, by itself, be the solution to the adverse Lr.racts associated with
the project. Section 6.2.6 is the most desirable. As a practical
matter, a combination of Selective Placement options guided by the
principle of least environmental damage, improvenent of recreaticnal
opportunity and greatly reduced emphasis on the cost of moving dredged
materials would be an acceptable option. Cngoing studies should be %aze
to identify areas where siltation, natural and timt rerultinc- frc-.
dredging activities, have occured which have dysfunctional effects on
recreational uses such as waterfowl habitat and hunting and corrocL-e
measures taken. This shotld be a regular f'-nction ar part cf the
operation and maintenance.
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6-3.1 A study should be made of the effects of the "Anti-Draudown Law" and
the desirability of changes in that law so that the benefits of water
level management may be gained for wildlife.

9.2 The Coordination efforts leading to the preparation of this environmental

impact statement should be a regular part of the operation plan of this
proJect with the idea of a continued identification of problams and
search for solutions.

William P. O'Neal
Special Projects
Migratory Waterfowl Hute::, Inc.
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S I
Se c. u[i ,t 28, 1975

Thorwald R. Peterson
Colonel, CE
District Engineer
110 No. 12th Street
ST. iouis, Missouri 63101

Dear Colc-iel Peterson,

Memberi of the Piasa Palisades Group, Sierra Club located in Southwestern
.2.l1i.ois have been designated as the unit of the Sierra ClTb to offer comment
to *.h Draft Divi-rcnental Impact Statement - Operation an- Maintenance
(11viration) Fools 24., 25, and 26 - Mississippi and Illinois Rivers.

Enclosed are our comments.

Sincerely

F.bert H. Freeman
Sierra Club, Piasa Palisade-
Group

L3 Kaskaskia T1rail
Godfrey, Illinois 62C?5

F-5PIASA PALISADES GROUP Sou ,webt,. :

. .. j * *.-



AND MAINTENANCE POOLS g4 , a= 2b 4
MISSISSIPPI AND ILLIOIS RIVERS

INTRODUCTION

A. Citizen Interest. For several years now there has beem a growing citizen

interest in the poor treatment that has been afforded our nations' big rivers.

The Upper Mississippi River is truly the most significant natural resource in

the Midwest, yet because of inadequate long range planning and the pressures of

special interest groups, the quality of the Upper Mississippi River and the

.ributa-y 1ll1noiz River has grown over the years progressively worse.

.-or y krs p 9.rim use of the rivers have been for navigational

pUi'L-o-: s ard aountl3s s millions of governmental dollars have been pumped into

'deveAopment" wor~s des gned to promote and facilitate navigation. No one who

has read this Draft ZS would disagree that although there have been profits

made by some as a result of the many navigational works, there has also been

severe environmental damage as a consequence.

It is with relief that we arrive at this point in time where some consider-

ation is also to be given to our natural environment. River corridors provide

the only natural habitat remaining in our heavily populated, industrialized and

intensively farmed midwest area and the Sierra Club is determined to see that

other uses of the river are given equal consideration.

IL The NEPA Act of 126.

As has been pointed out separately in the Sierra Club conments on O&M of the
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RSzddl. Misisst.A !Liirjr, Congress creat.ea the NtYk A to .o "reverse Wuah seeinh

to be a olear anc intns~ i. trend toward anvi-ormanL.I de-r;rdation," and they

were particuiariy concerned about the impact on :v - sn l-,ersn by federal agenc-

lea which vor. -r pr:.7r act; of Congress, "dovel, .- rento1"; that is, agenc-

Ies vhich hakt ' e0ad ur the years institutional pluiC. "-0s which promoted
toonomic . and -w generations of technolo - regard to their

future of. n ~e 1._r -a

The .21 Cu: r-cz;rs '.at it took the St. LouL:s . s t:ict Lrore than

five .ears ::to onv-ronmental studies a: -.iu'..- by law on the issue

of operat4::. a - of tne ravl tIona_ ChL.._L. Lrstead of devoting

nanoower . envror.rmentai stu-ies o:. t.5 L>a. , Y!iddle Mississippi

Rivers, z.'f or7_ instead dlrectei towu.; eng-.neeri'g studies in

art" r.. dam to r .. L 2,,, reconstructing and

- . .~ tme.,ts in the Jc-,er ... .s- _-i;r reach, coordin-

.tJon " , Y'. District on planning for the ill-advised Unit L-15

Levee .o., , - forth - the very reasons that NEPA was created by Congress.

"- ;. ix th3 midwest ha've had 'I7 studiLs under way for several

years :n .,.x- . ;v- -. tiornl channel.

D:FICIENCIFS WITHIN THE .5A' T... ..

A. Ge: era! -r3s.... iven that the SLD has been so reluctant to begin

favoring instead the continuation of engineering projects,

it is .i t.J . - C. that the generaL .one of t'e is merely an exten-

sion 01 r-.,:n. .-Onts that ar- nv ia arn-or' ntd. of the statements

are openfl; ,,r .. 3 . hlstorical al anco .tjtwen th+ Corus and the naviiation

interests. i,1n- .,? :portIve data I Tresriente-I - -i cattered and inconsistant

-2-



B, Fture Igns rored

The overriding deficiency in the DEIS is the fact that it considers

navigation at a static level only for future years and fails to take into

eonsideration the dynamic technology of the barge industry, the many proposals

for increasing navigational development, and current projects now under way

whioh promise to explode barge traffic four-fold without attempting to

ameliorate subsequent environmental damage or to provide mitigation. Although

this DEIS briefly addresses the advancing technology and several of the develop-

23fnt croposals and projects are di.scussed, all subsequent examination and

dalcas.,ion ;re 'ased upon the premise that inzreased navigation technologies

and-i... -_,pled traffic would have no effect on present O&M practices.

1. Twave-?oit Channel. Foremost among concerns by citizens and other

aginclon of _overnment is the much-feared Twelve-foot Channel Proposal.

aia 9-line paragraph within the two inch thick DEIS addresses - and promptly

dismisses - the proposal. The Phase I Report - Twelve Foot Channel Proposal

-oncluded t'hat at this time the Upper Mississippi River above Grafton was

economically unfeasible for further study, but that the Mississippi River

above Cairo, thence the Illinois River above Grafton to Lake Michigan just-

ified additional examination. Not only would the project cause severe

initial environmental damage to implement, it would drastically affect

operation and maintenance practices and would =ultiply all of the environment

woes categorized in the DEIS. Furthermore, it must be pointed out that

Congress has not de-authorized the Phase 1 Study as regards the Upper

Mississippi River above Grafton. Should economic situations change and shoul

other Corps proJects (such as the Duplicate Locks Project on the Illinois

River and L&D 26 Replacement, for instance) become reality, it would be a
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simple matter for th) Corps to renctivate the Twelve Foot Channel Study

again to include the Upper Missis.-ppl River above Grafton.

It should be pointed out to the SLD that nearly 100 miles of river

presentlj considered for the 1Z-Foot channel falls within the area studied

in this O&M DEIS; oignty miles of 21inois River and sixteen miles of

MissIssi-i River. ?7rthermorA. I.t -as been clearly shown that the design

of both the L-D 26 retlacement ami the Duplicate Locks Project on the

Illinois have bten ongineored to 12-foot channel specifications paving the

way for futurii sy Ion,, ox-ansio:, :' ,-. To summarliv dismiss further discuss-

ion in t! pro.ct -i2t wouli ff'ot futur G: is unrealistic.

2. "aar-Roun- ' .avi-.tion Proposal

Tota>:: n-., in the DCE-3 is any mention of an active Corps proposal -

the Year-Round Navijatlon Propo:al. Perhaps the SLD has forgotten that the

Phase I Report has been available for some time and in fact, public hearings

we:e held in the Spring of 1974 at Rock Island and Quincy, Illinois on the

issue. Virtually all of the Navigation Pool 24, 25 and 26 falls within the

study area of this proposal and adoption of this plan would greatly affect

0&M of the Upper M IEsissippi and Illinois Fivers.

O&M expenses would increase, increased dredging would become necessary,

adverse snvirornental 'd-rage wou-d result and navi,:ation itself would again

increase. Perhaps It is appropriate to quote from the Phase 1 Report,

lississippi River Year-Round Nivigation: "...continuous navigation activiti,

would definately increase tIrbi~it:. :t 's conceivable that such increased

turbidity could alter the phyzlcal and chemcaal c,-.nosition of water under

the ice. This factor .av reorosont the greatest otr-Imental effect."

Tf increased turbidity wi,; rfeslbly the rre~tnst concern enviromnentally
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the greatest concern to the SLD in terms of O&M would be how to keep the

channel open. Channel bubblers to raise the warmer water to the surface,

ice breaker cutter ships, hot water lines in the locks, propane-fired

U0caruons" to break the ice, and specially designed heatiAg rods to keep

the ice from freezing solid were some of the proposed technological solutions

to the problem.

The Sierra Club regards the omission of this damagimg active proposal

from the DEIS as totally unwarranted.

3. Duplicate Loccs Proi-ct.

LL the same vein as the preceeding discussion, it should be pointed

out to the STD the omission from the DETS of any discussion on the Duplicate

Locks Proje:t on the Illinois River. This authorized, but unfunded project

would have extensive impact upon ).M of the charnel within Navigation Pools

24, 25 and 26. It is puzzeling that no mention of this major authorized

project was made in the DEIS. The intended purpose of the Duplicate Locks

?:cject on the ,linois River is to encourage expanded navigational use of

this waterway in annual tonnage. The means of increasing tonnage is to deepen

the locks for deeper draft barges and to provide longer Locks to permit longer

tows and decrease locking time.

Attendant with the increased barre traffic re ultln from development

of the Duplicate Locks Project are the consequences of further degradation of

the riverine environment: increased commercialization and industrialization of

the flood plain, water and air pollution, drediring complications, reverzment and

dike construction, wave wash, increasing turbidity, increased incidences of

spills and collisions - the whole ganut of guaranteed consequances of concern

by citizens and governmental agencies dedicated to protection of the rivers
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from environmental degradation.

4. Looks and Dam 26 (Replacement) Proposal.

This active proposal by the Corps is not an authorize project but

has been briefly discussed in the O&M DE S. The discussion allocated to

this proposal in the DEIS, however, is grossly inadequate considering the

major impact that this project would have on future oporztion and maintenance

of the navigational channel. Once again, this exh.bits the fact that the

Corps has considered the O&M of Navigation Pools 24,25 and 26 from a histor-

ical , or "looking backwards" viewpoint rather than a forward outlook which

i.; 731 iod with a host of governmental subsialzo projects intended to

benefit one sectal interest group.

.- r.rerus CorpC documens and trade publications of the navigation

Lidusz.ry have made it clear that the purpose of replacing L&D 26 is to

provide increased depth for the channel so that a :2-foot channel would be

effected. Design Memorandums for L&D 26 indicate a sill depth being designed

into the proposed structure of 18 feet.

"A 12-foot channel project must have a mirdinuw dei-th of 15 feet over

lock sills to provide adequate vessel clearance for efficiency and

safety of operations." I

The effects of deeper draft barges, increased bar.-9 tacnnology (includ-

ing recent 10,000-plus horsepower tugs), quadrlioed .'i, year-round

navigation, and general governmental subsidized _rmren iatzerns which det-

rimentally affect existing land uses has been 1 iurriediy gissed over in this

evaluation of O&M environmental impact.

5. Lake Michigan Water Diversion. Yot, another L'. '. )- ,oposal wh4ch

would have adverse environmental consequencas withtn Na;!,ation Pool Z
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Is the curent study to divert additional waters from Lake Michigan through

the Chicago Sanitary and Ship Canal and subsequently into the Des Plains and

llnois Rivers. The proposal would increase the present 3,200 cubic feet

per second of water that is artificially discharged into the Chicago River

to be increased to 10,000 cubic feet per second. No mention of this possible

project was examined in the DEIS contrary to NEPA regulations which require

consideration of related project works. Permanently increasing the rate

end volume of flow may have major impact on environmental aspects.

6. amwry of Deficiencies Relatinv to Future Project Works.

Five projects described above are either inadequately dealt with or

are totall: omitted from discussion in the DEIS contrary to NEPA regulations.

ach of the above have major impacts on O&M of Navigation Pools 24, 25 and 26

if they are carried out. Each of the above proposed projects will lead to

increased degradation of natural resources within the Mississippi and Illinois

Rivers - both in the study area and throughout the entire system, if imple-

mented. As in previous Corps documents and project proposals, this DEIS

attempts to isolate the immediate study area or specific project as a singular

devel pmeit having no association with other reaches of the river or with other

proposod puolic works and management projects.

5,jvaral legal injunctions have been recently entered against Corps

projects becAuse there had been a reluctance to evaluate entirs river systems

as a whole rather than evaluating each engineering works or management plan

as a separate arA isolated impact. It should be painfully clear to the SLD

by now that engineering projects and O&M programs raust be evaluated as a

system whole.

C. -epecific Deficiencies.

There are a number of areas within the DEIS that are incorrect and

while we believe there is no deliberate attempt at misrepresentation, thev
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are indicators that additional studies should be oontinod so that the

public and other governmental agenoies have all of the correct facts.

1. Par. 1.3.1.1 Navigation Pool 24. Page 7.

DEIS: "Three state parks and recreation leases have been granted to

the State of fllinois."

Comment: There no lands within the Navigation Pool 24 area of fllinois

designated as state parks.

2. Par. 1.3.1.2 Navigation Pool ?J. Page 9.

DEIS: "In addition, there are four state park and recreation leases -

Titus IbIlow and Red's Landing in Illinois,..."

Cc:-.ant: There are no lands within the Navigation Pool 25 area in

fllinois designated as state parks.

3. Par. 1.3.3.3 Navigation Pool 26. Page 13.

DEIS: "There are numerous private marinas as well as eleven state

park and recreation leases; ten in Illinois and one in Missouri."

Comment: There is only one area within Navigation Pool 26 area designated

* a state park - Pere Marquette State Park in Illinois.

14. Par. 1.3.4 Maintenance Dreding. Page 17.

DEIS: "To maintain a minimum 9-foot navigation channel, dredge cuts

are usually made to a depth of 9-feet below the minimum pool elevation.

A two foot over-depth is made to provide for any subsequent siltation;...

In adition, proper clearance must be maintained between the oottom of the

tow and the channel bed to prevent exces _ve drag forces and possible

groundings."

Comment: No reference is made as to what the additional "proper

clearance" requirements are. Are the proper clearance requirements one

foot or more? Corps reports on the Year-Round Navigation Proposal ana

NIS reports on the L&D 26 replacement contend that a 9-foot Luild-u-
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of ice on the bottom of barges in the winter is commpomplace. Does

occurance, if factual, justify an additional dredge cmt of 9 feet to

provide for "proper clearance"?

5. Par. 2.1.2 River Channel Confirurations. Page 45.

DEIS: "For example, a portion of the Mississippi River floodplain

along the left bank opposite Hardin, Illinois .... "

Comment: 'Hardin, Illinois lies between mile 20 and .1Le 25 on the

Illinois River - not the Mississippi River.

6. Par. 2.4.2 General Patterns of Land Use. Page 140.

DEI: "(Navigation) Pool 26 begins at Alton, Illinois, and stretches

in a due north direction to Winfield, Missouri."

Commen.: For the benefit of the engineers from the St. Louis District,

the Mississippi River flows from west to east in this portion of the

study area. Winfield, Miscouri is almost due west of Alton, Illinois.

7. Figure 4.5 Recurring Dredge Cuts Page 171.

Discrepancies exist in the data offered in Figure 4.5 and in Plate 9-A.

Figure 4.5, for instance, indicates that there was dredging necessary at

mile 208 (off Piasa Island on six occurances between 11964 and 1974.

Plate 9-A, however, indicates that there has been no dredging at all at

this location between 1969 and 1974.

Assuming only one dredging is necessary per year, this means that

according to Fig. 4.5 data, there were one-half million cubic yards of

material removed from the channel and spoiled on or near Piasa Island

for five consecutive years - 1964-1968. Furthermore, the data shows that

the dredge Kennedy had to return to mile 208 for a second time during one

year of the 1964-1968 period and perform additional diedging - this time

removing one-quarter of a million cubic yards of the imaterial.

Data supplied by the Corps in Plate 9-A shows that during the
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next six years it was not neoessary to visit the site at all. This

suggests to the reader of the DEIS several possib2lities:

1. The data shown in Figure 4.5 is in error, or

2. The data shown in Plate 9-A is in error, or

3. Both Figure 4.5 and Plate 9-A are in error, or

4. Severe over-dredging was performed during the years 1964-1968 in

violation of the authority granted by Congress in the Rivers and

Harbors Act of 1927, or

-5. "Make work" dredging was performed unnecessarily during the years

'4964-1968 at mile 208 just to keep equipment busy.

It i: simply not credible to maintain that it was necessary to remove

two and thre-quarter million cubic yards of material at one dredge site

on six occurancos in a five year period, and then find it unnecessary to

remove one grain of sand from that site over the next seven years. (No

dredging has been performed here in 1975 either.)

7. Par. 4.2.1.3 Operation and Maintenance of Locks and Dams. Page 182.

A number of references within the DEIS boast that the dams within

the study area have created more aquatic habitat than existed prior to

the construction of the navigation dams.

DEIS: "Increased recreation potential has resulted due to the greater

water surface area within Pools 24, 25 and 26," is statod in Par. 1.3.3.3

(page 10); and "the general effect of operation and ntii.enance of locks

and dams on the aquatic communities of (Navigation) Pools 24,25 and 26...

has been quite favorable. The aquatic habitat has been increased both

in area and diversity."

Comment: Evidence presented elsewhere in the DZIS, however, does not

substantiate the numerous claims. Data exhibited in Table 2-4 reflects

-10-



figures of Navigation Pool 25 vhieh were obtained during the Brown Survey

and show that there were 22.454 square miles of xuvfaoe water in 1891,

whereas in Chapter 4, Table 4-3, total surfaoe water areas is found to

be only 22.562 square miles in 1973 - an increase of slightly over .1

square miles.

The questions which naturally arise to the reader of the DEIS are:

1. Is the data presented in Table 2-4 inaccurate?3 or

2. Is the data presentsd in Table 4-3 inaccurate?, or

3. Is the data presented in both of the above tabEes inaccurate?, or

4. If both tables contain accurate data, then an Increase of .1 square

miles over an 83-year period certainly does nott appreciably increase

aquatic habitat.

Furthermore, extirpation of 18 species of fish from the Illinois

River and 8 species from the Upper Mississippi River - at least partially

attributed to prevention from upstream migrations cue to construction and

operation of dams - is not the Sierra Club's impression of "quite favorable"

operation and maintenance.

D. Failure to Quantify &vfronmental Damage.

There has been no attempt to quantify the environmental damage identified

in the DEIS The Corps has simply stated that there are certain irretrievable

adverse impacts to the environment and has dropped it at that. The Sierra

Club feels that studies must be made by the Corps to determine th3 extent

of adverse impact that has occured or will occur if there is continued pool

regulation giving specific data - not just in general recognition that there

has been environmental damage.

L Failure to Mitigate the 1hvironmental Damage.

-11-
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Corps has not exhibited any determined effort to minimize the

advere impacts, nor are there any specific proposals evaluated within

the DEIS that would minimize the environmental damages.

l. Aternatives to the Action.

The DEIS evaluates only three alternatives: that of complete cessation

of all O&K activities, that of various locations for dredge disposal,

and that of further manipulating pool levels. The disproportionate amount

of discussion allocated to cessation of the O&M activities is typical of

the scare tactics which have been exhibited by the SLD during other Corps

controversies. Cessation of activities is an alternative which must be

evaluated under NEPA requirements, but so are other alternatives:

I. Restrict navigational capacity on the waterway. There are finite limits

to the extent that the Inland waterway system can be expanded without

total destruction of the natural resources. Somewhere along the road

to blind expansion of navigation, there must be intelligent evaluations

on how much we are prepared to sacrifice in terms of environmental

degradation.

One way to minimize further damage would be to set limits on

navigational expansion. Just as we have limits on capacity to many

things in our lives (e.g. number of people on a bus or an elevator,

number of visitors to our National parks), an alternative might be to

restrict the numbers of tows to minimize turbidity, danger of collisions,

wavewash, water and air pollution, etc.

2. Restriction on the physical sizes of barges should be studied as

an alternative action which would minimize resource destruction and

reduce O&M effort and expenses. Perhaps reverting back to barge draft
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of 6* feet (rather than planning for expansion to 12 feet) would be a

practical alternative to present O&M practices. This aspect should be

studied in detail for the Final EIS.

3. Restriction on the physical size and horsepower of pushboats. The

steamboats of Mark Twain's day had little effect on the river as compared

to the technology of man that is being applied to tugboats today.

Larger ad greater horsepower tugs are appearing on th Upper Mississippi

River. Three boats of 10,500 hp have made their appearance this year

and have progressed thru Locks 27 as far upstream as Sartford, Ill.

Only the present sill depths at I&D 26 prevent these powerful tugs from

invadi.g the Illinois River. There must be a practical size limitation

imposed so that turbidity of the river is not quadrupled along with nav-

Igation volume.

1. Restriction of navigation on certain days of the week. Navigation

continues 24 hours per day without relief. Just as many zoos and natural

areas are closed for one day per week to provide relief for the animals,

so might a feasible alternative to the O&M be a consideration of restricting

navigation for a period of time each week for recovery.

5. Another alternative which might have been considered is the restriction

of navigation during certain periods of the year. Cessation of barge

traffic during periods of extreme high flows would minimize damage to

banks, fields and structures of man. Excessive wavewash is a frequent

complaint of river property owners due to inconsiderate barge crews.

Possibly the greatest potential alternative to O& problems is to

restrict navigation during excessive low flows. This would minimize the

heavy dredging that must be carried an each year at critical channel
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crossovers. During normal flows, water levels can be maintained in

the ahannels to ensure adequate depth so that barges will not wbump"

oa high spots on the river bottom. Turbidity proleims would be

minimized during those low flow periods as would the consequences of

a serious oil spill during low flows. O&M efforts and costs would be

dramatically reduced.

6. In summary of alternatives to O&M action, it should be clear that there

other alternatives available to the Corps than those glossed over in

the DEIS. The Sierra Club requests a more detailed and thorough

examination and study of real alternatives.

CONCLUSION

The Siarra Club notes a number of deficiencies within this DEIS and

have concluded that considerable work is necessary to meet the requirements

of NE'A. Future impacts are generally ignored by the DEIS and several active

Corps projects have been omitted from consideration.

There are considerable specific deficiencies within the DEIS, notably

discrepancies of supplied data.

There has been no effort to quantify the adverse environmental impacts.

There has been little effort to mitigate the adverse environmental damage.

Lastly, the DEIS has not made a legitimate attempt at evaluating alternatives

to the presently applied O&M activities.

-14-
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' WATERWAYS
JOURNAL

314 -241- 7354
701 CHEMICAL BUILDING T SNcE 1 887

ST. LOUIS, MO. 63101

August 29, 1975

Col. Thorwaid R. Peterson
St. Louis District Engineer
210 North 12th Street
St. Louis, :o 63101

Dear Colonel:

We take the liberty of enclocin7 hereith a
statement on the Draft EnvirorLnental Statement zn the
Operation and Maintenance of Fools 24, 25, and 26 on
the Mississippi and Illinois Rivers.

We certain!y wish to conpli'.ent you and your
staff on a very fine presentation, and we feel, as we
say in the actual statement, that this is a very satis-
factory and comprehensive IS.

Respectfilly,

( James V. Swift
k Vice-President

JVS/ksc

Enclosure
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WATEkIWAYb

64001 314 241 7354
701 CHMIA BULDNGGCE:87

ST. LOUIS, MO.630

STATEMENT ON TfE DRAFT ENVIRCJ.NgENTAL

STATE',ENT, OFEFATION .AD :ALNT1-iANCE

P001L 2L, 25, AND 26

FISSISSIPFI AN5D ILLLNOIS RIVERS

August 29, 1975

This statement is presented to the St. Louis District Engineer, Corps

of Ary Engineers, in response to requests for conments on the Draft Environ-

mental Statement for the operation and maintenance of pools 24, 25, and 26 on

the NMississippi and Illinois Rivers.

The Waterways Journal is a weekly publication devoted to co'ercial

marine interests on the inland waterways. lie have been publishing since 1887

and are, therefore, very familiar with the needs and problems of the Li-uand

waterways marine industry. We appreciate this opportunity to express cur viewz

on the Draft Environmental Statement.

We should like to take tnis opportunity to commend the St. Louis Dis-

trict on the thoroughness of the preparations for this environ.ental inrnct

statement, and the wide range of organizations and individuals who were con-

tacted by the District prior to the publication of this environmental statement.

In evaluating this statement, we believe it is iperati.e to remember

that in the National Enviror-.ental Folicy Act, as pa-ed by Conris:, nam-,m

F- 74
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therein is explicit that a balance should be maintained in the consideration

of environmental features between the welfare of nature and man. Nowhere do

we read in NEFA Uhat Congress has given governmental agencies the authority

to place the human race in "second place" when environmental considerations

are made.

In reading this envirorental statement, we feel that the proper

balance has indeed een kent, ana that -he statement demonstrates a need for

the operation and naintenance of Tools 2h, 25, and 26.

We conclude t.hat the 3Treration and maintenance of pools 2L, 25, arnd

26, on the M.isisipc i and 11inois Rivers is necessary for the hunan enoircn-

ment. An .creas: ji riuiation ad Tdurzrialization in the next 25 years

more, regardless of thr trescnt ef-*rt- to achieve a "zero" pcpulation plateau,

will result in the need of additional transportation facilities. A recent

study perfor-ed for the United States -,aritLne Coraission b.- the consulting

firm of A. T. Kearney, of Chicago, predizts that inland waterways transpor-

tation will double by the year 2000. Based on the statistics for 'Waterborne

Comerce of the United States," for calendar year 1972, this would mean that

78,367,914 additional tcns of freight would move on the Illinois iiver alone,

most of which will pass tlrough soe of these pools.

In view of these factors, it would seem that the human environment

in the Xidwest and South needs the continued oneration of these navigation

pools to keep down the shipping costs for such vital materials as petrolin

products, coal, grain, ores, and Lrcn and steel products--to name a few.

Likewise, in a period when balanced trade with foreign countries is of verl-

great importance the price of graL'r, which is reduced through water trans-*mr-

tation, beccnec of very g-reat i-iLort-nce to the country's econor".
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An evaluation has been made in the environmental statement on the

effects on wildlife of the nine-foot navigation project on the upper Missis-

sippi from Alton north to the Twin Cities. It has always irpressed us that

because of the project a great area has been made habitable for wildlife,

especially water birds, due to stable water conditions. Some 19L,OO acres

of backwater and marsh3jads were turned over by the Corps to the Bureau of

Fish and Wildlife and/or the various states, for wildlife refuges, after the

Joc).s and dar.s were ccn)leted.

this, we wou'd say, is a far cry from. the days that thcuscrids cf

fJish led each year .en the s-ouChs dried up in late sun,:er and fa.U along

.he up.:er ._a:ssi i. It wil: be recalled that the Fish Com.ission cf the

state of I7Jiniz cperateJ a steanibcat to save these fish by moving them

from shallow to deep water.

"e should now lie to adaress the environrental cuesticr- in the

report:

Dredge Spoil Disposal--Any change in banI and channiel naterial is

going to cause effects on vegetation and organisr-. This has been going on

for centuries through floods, bank cave-ins, and other ratural forces. True,

there is a tei.Torary change in what has been coined the "eco-systems,'9 but

apparently this has not been too devasta ting to wildlife ina-sruch as there

are muskrats, beaver, and axphibians around in 1975, and many fish. Nature

takes care of itself.

Noise Follution-Corarents have been made about [rotecting anrir,-s

and birds from noise pol3uticn through the elimination if construction cf

ports and termnals cn the the waterways. This kvuld have a Jevatatinc

effect cn the future development of river traffic. Car, c rrved by river
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mist be loaded and unloaded, or there would be no river commerce at all.

There are many examples of wildlife living close to industrial facilities,

especially on the Gulf Coast. They have adjusted to the noise, just as humans

do.

Wave Wash--Various reports that we have seen about the effect of

wave wash on animals and fish that nest and breed along the river would

indicate that they are intelligent enough to stay out of main channels, and

that the wave wash fro-n veszels goes not generally reac" the sloughs and

chutes where these ani.als would naturally gravitate. ie should also like

to men io. that alncunh recreatiornal craft are often omitted from wave wash

reports, indicati_ns are Tnat the wave wash from these vessels has more velco-

i'zy and height nan that fro-. conmercial vessels.

FluctuatunF Water Levels ;n Fools--We can see no change in the pre-

sent method of fluctuating water in pools. This process has been goLng on

since the dams were built in the 1930's. It would appear that wildlife has

bec ,me accustomed to changes in water levels.

Food Chain--Through natural floods and run-offs, the food chain is

continually changing on the river bottor. and, once again, since this turbicty

has been going cn for centuries, it would appear the turbidity caused by tow-

boats, operating in the main channels, would have very little effect on the

food cihain nece2 sar-T for wildlife. Food necessary for fish and ;.rildlife is :.n

the sloughs, not in the main channels of the river.

Accidents and Spillages--it should be pointed out that the pollutizn

in the water of the Yississippi is due primarily to sewage and chemical -wastes

from shore, not from boats and barges. If there is one thing we are sure of,

it is that the Coast Guard has been most diligent in its efforts to stop polik-

tion on the waterways and that anyone responsible is libel to fines and evern

imprisonment.

V-; 7



-5"

Although it has been stated that secondary impacts from increased

traffic on the river would cause problems for wildlife because of increased

docking facilities and economic groith in the adjacent areas, it would appear

to us the the building of such docks and industrial areas is necessary for

the maintenance of the human environment and the welfare of the human race.

We should point out that even with a zero population there will be millions

of young persons who will need hcmes, fuel, and food; much material for which

is moved by river at a cheap rate and the use of less energy.

Concerni-n' the use of the river for longer periods of time in the

wino r, therefore resulting in less frozen surface on the water, we would

corjm iat that -e nave seldom seen birds and wildlife hurt by open water, but

an icy surface t,rcut: dich they cannct get food could cause them to perish.

It would appear that barge traffic, through keeping the river free of ice,

would be of great benefit to wildlife, especially birds.

We did notice one error in the Environmental mnpact Statenent which

appeared on page 22. According to our records, the North Western Division

declared that a 12-foot channel on the upper Mississi-pi River above raftcn,

Illinois, would be economically unfeasible and asked for no further funds for

this study. We believe that the word "ongoing" as used in the Environmental

Impact Statement is not correct and may cause scne problems in the evaluation

of this report by environmental groups and the states of 4iscons-n and 'innescta.

However, we again with to commend the St. Louis District for what we

consider to be a very adequate and comprehensive EIS cn pools 24, 25, and 26.

Respectfully,

( Jamnes V. &.;ift
Vice-Presiaent

Enclosures: Copies of nevsrarer Prticles indicating th2 7'ood fis:n- and
recreation available on the upper MIssizsippi.



TtiE OHIO RivER COMPANY
1400-580 BUILDING

CINCINNATI, OHIO 45201

TtLCPHONC (513) 721-4000

September 2, 1975

Department of the Army
St. Louis District
Corps of Engineers
210 North 12th Street
St. Louis, Missouri 63101

Attn: Mr. Jack R. Niemi
Chief, Engineering Div.

Su,_ ject: (Draft) Environmental Statement, Operations
and Maintenance Pools 24, 25 and 26
Mississippi and :llinois Rivers

Reference: LM;D-BA

Dear Sir:

Your subject study in general appears to be adequately ex-
tensive in all parts with the exception of Part 6 and in
particular catagory (1) "cease all operations and mainte-
iance". The most noticeable omission is the quantum monetary
impact by pursuing the cessation of operations and mainte-
nance in Pools 24, 25 and 26 of the Mississippi and Illinois
Rivers. Quite frankly, this is not viewed by our industry,
nor by reasonable men in other industries as a viable al-
ternative.

The various economic effects suggested do not project their
impact by dialogue alone, and should, considering the scope
of this stuty, be weighed by their feasibility and monetary
effects. I'm sure you'll agree, the addition of this aspect
in your study is mandatory to place alternatives in prospective.

Upon completion of the final draft of this study, The Ohio
River Company would appreciate being incorporated on your
distribution list.

Respectfully,

C. J. Santavicca
Vice President - Encineerknc:

CJS/lc



UNION ELECTRIC COMPANY

lOi GRATIOT UTNIECT

ST. Louis. MIagOumI

JOHN K. DRYAN August 27p 1975
wiaG PIM10804"T P 0 son 1*S

8940k6fGN@ & GGNO@* UCTION 01r. LOwle. "IU*0UAl sIlo*

W. Jack R. Niemi
Chief, Engineering Division
Department of the Army
St. Louis District, Corps of Engineers
210 North 12th Street
St. Louis, Missouri 63101

Dear Mr. Niemi: Reference: LMSED-BA

DRAFT
ENVIRONMENTAL STATEMF1T

OPERATION AND MAINTENANCE
POOLS 24, 25, AND 26

MISSISSIPPI AND ILLINOIS RIVERS

We comment as follows on the subject environmental statement
received with your Ju17 8, 1975 letter.

Union Electric Companyts Sioux Plant which houses two 452 Mw
ateam-electric generating units is located at river mile 209.5 on Pool
26. The present method of dredge material placement has no effect on
the Sioux Plant operation. We would object to any action which blocks

the Sioux Plant circulating water intake or discharge canals, or ihlc1?
affects plant operation adversely.

Two of the alternatives to the present action are, cease all
operations and maintenance (Section 6.1), and change pool operations
(Section 6.3). Discontinuing operation and maintenance would return the
river to a natural state. During dry summer periods and low-flow Winter
periods parts of the river would be dry or extremely shallow. Elimination
of Pool 26 would result in loss of cooling water flow and shutdown of
Union Electric Companyts Sioux Plant, creating a power shortage in the
St. Louis area, and in the upper-midwestern region thru the interconnected
power system. Similarly, any significant lowering of the regulated pool
(Section 6.3) would endanger operation of Sioux Plant.

Very truly yours,

I K. Bryan

E-80



WISCONSIN BARGE LINE, INC.
Phone (618) 254.7458 800 N. DELMAR

(314) 741-2902 HARTFORD, ILLINOIS 62048

August 28, 1975

Colonel Thorwald Peterson, District Engineer
U. S. Army Corps of Engineers, St. Louis District
210 N. 12 St.
St. Louis, mo 63101l

Dear Colonel,

I have read the draft Environmental Statement for the operation and mainten-
ance of Pools 24, 25, and 26, Mississippi and Illinois Rivers.

I most heartily endorse the continued dredging and maintenance of the nine
foot navigation channel in the pools as enumerated in this draft Environmental
Statement. I take this position due to the information and facts which are
clearly stated in this Environmental Statement.

It regards to the environment both in relation to marine life and endangered
species of mamals, birds, amphibians and reptiles, I find that tbere isn't any
threat to the aforementioned subject. In fact, your dredging in the channel is
going to only cause a minimal disturbance, mostly in the terbidity of the water
Therefore, I feel that the people who are objecting the dredging and maintenance
of the nine foot channel in the St. Louis District in regards to the environ-
ment and the wild life species should not be fearful of this maintenance program.

I am most heartily in favor of this maintenance and dredging program becaub
of the economic factors that you present in this Environmental Statement. It is
true that the St. Louis District is the connecting link between the Lower Missi-
ssippi River, Ohio River, Missouri River and the upper section of the country in
wich the Upper Mississippi River and the Illinois River are situated. The
facts and figures that you present in your Environmental Statement are conclusive
proof that water transportation has been an economical boon in many ways to not
only the Upper Mississippi River and the Illinois Valley above the St. Louis
District, but also has been instrumental in the economic welfare of the southeni
section of the country below your district.

I -_ish to compliment you and your staff upon the comprehensive and comple..
Environrental Statement that you have compiled. It took me a long time to read
it but 7 rust say you have been fair and presented all possible aspects to the
problem.

Ya.Acs truly,

Thomas E. Kenny
Marine Superintendent
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